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~~ ot 1 when it represents the new ADVANCE single case 

= ™&, RSH-2S200 ballast for VHO, SHO and PG lamps. Here is a 

' single ballast that replaces 2 cans previously necessary . . . and 

“s a 16 Ibs. 16 Ibs. can now equal 21. lbs. This new single unit 
weighs only 21 Ibs., a saving of 11 Ibs. over 2 case installations. 


16-11, 16” + 16-11 16” 19-3. 16”. Where two ballasts 
formerly required almost 3 ft. of channel this new ADVANCE 
single case unit saves space as it is only 19-3 16” long . . . in- 
fell lTaleMelul-Meolel iol tM Molol4- Mel MauceMalli Mi lelolelm@acli Mime 


‘Then too, E+ E D. ADVANCE engineers have designed this 
Tile ](-Me ole] oli MEoMe) o\-leel Mol Me ME(o).7-1@E tell lilo ME colilile ME (-)7-1 MED (oh Ail 
place of 2 ballasts of E sound ratings, the new ADVANCE RSH- 
28200 ballast is sound rated D. This makes it possible to use VHO, 
Nie @MeliloM sO oll MMe) ela Me dil-te-Ml-ta-tiehicld-Mil-ti-MLiltiellehilelals 
Tle il iolittielaicls melaeltht-Mel mele oli mulelt ie 


The ultimate service of a ballast depends on its design, con- 
struction and operation at low temperature. ADVANCE now brings 
you a single case ballast for operating two—96” or two—72 
VHO, SHO, or PG lamps incorporating these principles. There is 
no finer ballast ...none that will operate cooler or longer. Write 
today for complete technical data. 


“The Heart of the Lighting Industry” ADVANCE] PAT 


Gy [TRANSFORMER C0. 


Fiverescent Lamp Bollests 2950 NO. WESTERN AVE CHICAGO 18. li USA 
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A recessed troffer with half-inch aluminum louvers was needed for 
Welton Becket’s striking modular lighting plan for the offices in the 
spectacular 28-story Kaiser Center in Oakland, California. 
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INDUSTRIAL LIGHTING 
AND SIGN LIGHTING 
MAIL COUPON TODAY 
Na a AG QUADRANGLE MANUFACTURING CO. 
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Gentlemen: Please send me your Complete Catalog. 
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ICKERS 


Mark Il Lighting System with 


SILICON CONTROLLED RECTIFIER DIMMER UNITS 


dimmer units only 5” cube (5 Ibs.)...mount right at the light source 


New versatility and efficiency in lighting control are 
made possible with the Mark II system incorporating these 


3000 


Silicon Controlled Rectifier as a basic power control element, 


compact, lightweight, watt units. 
they generate no noise or heat. They mount on bus-bats 
right at the light source to provide a separate dimmer for 


practically every lighting circuit. Installation cost is as 


Employing the 


little as one-third that of other type systems; maintenance 
is virtually zero; service life is unlimited since there are 
no tubes or moving parts in the dimmer units. 

Filling a long-felt need in the field of theatrical lighting 
control, these new Vickers dimmer units have gained quick 
100 will be installed throughout 


acceptance—more than 


the country by September, 1959. 


Bulletin 5426-1 contains « omple te information about the Vickers Mark Il lighting 
control system incorporating Silicon Controlled Rectifier dimmer units. W rite 


for your copy today 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 


ELECTRIC PRODUCTS DIVISION 


i863 LOCUST 


STREET - 


SAINT LOUIS 3, MISSOURI 
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‘“"| HAVE BEEN ASKED TO SAY 

A FEW WORDS ABOUT 

NEW SMITHCRAFT LARGE ELEMENT 
LIGHTING .. .”’ 


suffice to say, it's the easiest 
big fixture to install 


on the market!'’ 


ANOTHER SMITHCRAFT FIRST! 


Smithcraft Large Element Lighting 

. «+ @ large area luminaire with POWER-GROOVE Lamps 
For more effective high level illumination in 

department stores, offices, laboratories, et« 





large element 
lighting: 


The “big idea” in lighting — to fit your own big ideas for the new and 
different in modern architectural settings! Simplified planning with 5 
sizes of preassembled modular units from 4’ x 4’ to 8’ x 6’. Modules 
are installed individually or joined in both directions, to provide the 
effect and the utility of dropped ceiling construction at low cost. High 
level illumination, architectural in form .. . functional and unodtrusive. 
Shielded by Holophane Controlens® #6024, Cubex aluminum 
%"x¥2"x'2”" louvers, Plastic louvers, or Polystyrene Plastic dishes 
Fast, simple maintenance and re-lamping 


Write today for the Smithcraft Catalog 


A “FLOATING” CEILING. 
With five different sizes of units Smithenaft: Lighting CHELSEA 50, MASS. 


a wide variety of areas and 


' 
patterns are possible. Modules have A ° . t ° 
exact dimensions in both directions. whut s 
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Walworth... Another Money’s Worth Lighting Installation 
Featuring High Intensity Plus Visual Comfort — by LITECONTROL 





Walworth 


Litecontrol 


thoe b | , r} 
new OTce t ul ing of the NSTALLATION Fixtures, Litecontrol 


6828S1L-70 two lamp 
slimline, with Corning 
Pattern 70 lens panels 


Walworth Company, 
South Braintree, Mass. 


AREA SHOWN 


valve manufacturer, uses 


yr a few small areas 


rence Room, a handsome interior, received 


; 


Litecontrol strip fixtures were specihe 


ny valance around the four sides. They 


art of the ceiling. The center 


7 1 
es illuminates the conference table 


tures may be operated together, or 


hy ' ] tilized 
were also utilized, 


ince 


{in the washrooms which 


equipment. The employees 


7 no er 
ntin SPpCanr 


: ms 
Atter working all there are 


The lighting intensity 1s 


, . 
Litecontre name to remember when com- 


mercial lighting liscussion. It does the job. It cut 


wou? 
YOu 


‘ FLUORESCENT 


LIGHTING 


grid ceiling fixtures. 
Average intensity, 
85 footcandles in service 


Conference Room 
ENGINEERS 


Chorles T. Main, Inc., 


CONFERENCE ROOM 
Boston, Massachusetts 


Ceiling Height 9 2 
Fixtures, Over table, 
Litecontro!l #8424RS, 
two lamp rapid start 
with Holophane «6025 
acrylic CONTROLENS* 
N-15SC-48DRS rapid 


start strip fixtures 


ELECTRICAL CONTRACTOR 
Hixon Electric Company, 
South Boston, Mass 
GENERAL CONTRACTOR 
George A. Fuller, Co., 
Boston, Massachusetts 
GENERAL OFFICES 
Ceiling Height 9 

Fixture spacing, 7 

on centers 


behind vclance. 
Average intensity, on 
table, 200 footcandles 
m service. 

*Reg. Holophane Cc 
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KEEP UPKEEP DOWN 


LITECONTROL CORPORATION, 


36 Pleasant Street, Watertown 72, Massachusetts 
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Planning Location of Luminaires 


I, THE PAST, many engineers, architects 
and contractors planned lighting layouts without 
the use of the lumen formula method. Now, with 
the new higher recommended levels and higher-out- 
put lamps, it becomes increasingly necessary to use 
the lumen method for predetermining intensities 
Often, however, the problem begins after the num 
ber of luminaires has been determined, when the 
engineer 1s confronted with the } f spacing the 
fixtures according to manufacturer’s spacing-to 


mounting height ratios. Many lighting textbooks 
leave this to the experience « 
handicapping the less-experien 
‘esort to a trial and error 
ime-consuming and 
discouragement with 
orly planned lighting lavo 
iplifving this operation 
is the experienced engineer, ts 
thod of planning location of luminaires 
Prior to planning spaci ications 
be determined 
luminaires 
factor, nun 
ommended spacing 
1 or course, pro ak 
termining how and wh 
placed in the roon 
Manufacturers’ literati 
bution information for 
Generally, the maximu 
eht ratio is not greater 
indirect, semi-direct 
Recessed or dire 
are often spaced o 


‘ 


or 


nd spacing 
v fixture should n 
height, or .8 for lium distribution 
listribution is so essenti: a quality light 
system, it 1s often irs ) plan closer 
pacing than the maximum commended 
nanufacturer 
With the aid of the following examples, i 
first five specifications have been completed, 
e sixth spec) 


four-step” n ethod for determining t 


fication, luminaire spacing, can be illustrated 
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Problem I: To provide 100 footeandles of gen- 


eral lighting for an office 34 feet wide and 58 feet 
long; ceiling height, 11 feet. An eight-foot direct 
indirect two-lamp luminaire using 96T12 800 ma 
cool white lamps and having 45- by 45-degree 
shielding has been selected. Manufacturer’s litera 
ture recommends a maximum spacing to mounting 
height ratio of one-to-one. With the luminaires 
suspended 1 foot 6 inches from the ceiling, the 
mounting height is 9 feet 6 inches, and therefore, 
the maximum spacing between luminaires should 
not exceed 9 feet 6 inches on e 


if 


ation five number / lamps and 


From spe 


luminaires has been determined that 30+ lumi 
naires are d for this area. Spacing of lumi 
naires can be quickly and easily established 
ton 


following ur basic steps 


; 
distance Tron 


Step l. E 
fi /uminaiee 

As shown in Fig. 1, the 

] ‘ he ‘ se DIA, fe on 


mounted 


walls eontinnuous rows 


side 
lu ninaires 
naires (total 


naires 


Hares 


AL aIL 


, rows 


row 


Since every row nstallation must be full 


is necessary deduet two luminaires 
from the balance remaining add However, 
n office lighting to 


simee if 1s always evood prac 


increase rather than reduce the lighting intensity 


and since it was previously determined that 30 


luminaires are necessary to provide the desired 100 
footcandles luminaires will be added to the 


remaming 
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Figure 1. (left). Laminaires in this 
34. x 58-foot office are mounted so 
that center line is 2% feet from side 
walls and ends of rows are 1 foot 
from end walls (Problem I, Step 1). 











Figure 2. (right). Solution to Prob- 

lem I: Five continuous rows of lumi- 

naires, 7 luminaires per row, mounted 
on 7-foot 3-inch centers. 























21 luminaires Deduct total end wall spacing of luminaires (3 
3 TOWS feet on centers at each end see Fig. 3) from total 


7 luminaires per row length of room 


Step 1. Divide number of spaces hetween rows —— 
, } ; ; ; 08 feet (total length 
number of remaimine rows NUS ONE WHiegqrai/s tte _ 2 > 
} } ] -6 feet (end wall spacing 
the remaining width of the room, after deducting 
the total distance between outer rows and side o2 feet (remaining length 
walls The re sult will he the width of luminaire 


-9 ¢ z oe, ° 
spacing on ce nters he tween rows ve feet (remaining side wall length 


34 feet (total width of room 


as Q1l,, fee { >. " > acing or ePlg 
» feet (total side wall spacing 2 Feet (one-to-one spacing to mounting height) 


5+ or 6 spaces 5 luminaires spaced 8 feet 8 
29 feet (remaining width of room inches on centers 


29 Teet 


nemecdnienss oie’ Five luminaires spaced between the two end 


7 feet 3 inches spacing between 


{ her of r center lines of rows 
(htimpber or TOWSs 





plus one) 


Solution Five rows of luminaires, 7 luminaires 





per row > luminaires producing 112 footcandles 
see Fig. 2 
Problem II: To light the same office area as that 


shown in Problem | 4 by 58 feet, ceiling height, 





ll feet this time, however, with direct-indirect 


t-lamp luminaires equipped with 40-watt 48T12 


#25 ma standard cool white lamps, and having 45 


15-degree shielding. Manufacturer recommends 
to-one spacing to mounting height ratio for 


ese luminaires 
Assuming that 35 of the above luminaires are 


required to light this area, the following illustrates 
the application of the “four-step” method when 
luminaires are not installed in continuous rows a ia 
Step l. Establish distance from walls to first row CH. 41-0" 
luminaires ’ ‘ “ 
LUMINAIRES MOUNTED’ 9-6 














Figure 3. In Problem II, the four end luminaires are 
mounted three feet, on centers, from the end wall. 
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29-0" 


idl ite tte 
Figure 4, (left). Side rows of luminaires ? + 


in Problem II are completed when five (] a a 
luminaires spaced on 8-foot 8-inch cen- 
ters are mounted between two end lumi- 
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+ 3-0 

















oH 77 
Oo 
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naires in each row. 





S83 


’ 
- 





52-0" 
58-0 


‘ 


Ses 
= i= 


7 LUMINARES 


* 4 


Figure 5. (right). Completed installa- 

tion for Problem II: Five rows of seven 

luminaires each, mounted on 7-foot 3- 
inch centers. 


hy shag 
ae 


‘ 
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g 
oO 
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J-o 


luminaires makes a total of 7 luminaires per row, (number of rows remaining plus one integral) into 
remaining width of room, after deducting total 


distance between outer rows and side walls. Result 


as shown in Fig. 4. 


Step 2. Deduct both side wall rows of luminaires 
from total. 


will be width of luminaire spacing on centers be- 
I f 

or : , tween rows 

35 luminaires (total 

—14 luminaires (2 side rows 4 rows + 1 integral = 4 spaces 
sige 29 feet (remaining width — 2 incl wale 

21 luminaires ( balance (-foot 3-inch centers 

(see k ig. 0). 


Step 3. Divide luminaires per row into balance 4 spaces 


remaining to determine the number of rows Problem Ill: To provide 50 footeandles in a 
21 luminaires (balance variety store, 60 feet long and 20 feet wide ; ceiling 

_ , 3 rows height, 11 feet, using eighteen 8-foot luminaires 
‘ luminaires per row which are equipped with 75-watt T12 425 ma lamps, 
Mounting 


Step 4. Divide number of spaces between rows and having 45- by 35-degree shielding. 


30 i sd 0 
* O:-4ese7 ‘Ort? -0'steat— 510” 
nF 





t 


] rr; 
Figure 6. (left). In the Variety Store in 

Problem Ill, side rows of fixtures are mo m 
mounted so that center lines of the con- 


tinuous rows are 3 feet from side walls. 

















= 
LUMINAIRES 


Figure 7. (right). Third row of lumi- 
naires in Problem III is mounted so that 
distance between center lines of rows is 


7 feet. 
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height of luminaires is 10 feet; manufacturer 


specifies a one-to-one spacing to mounting height 


ratio 


Step Ll. Establish distane from walls to first row 


of luminaires 
Fic. 6 shows side rows of luminaires mounted 3 
walls and 2 feet from end 


feet on centers from sid 


walls 


Step 2. Deduct both side wall rows of luminaires 


fa number vminaires 


18 luminaires (total 


inaires (2 side rows 


ft luminaires ( balance 


wmimimaires p 


Step _ Di ide number 


halance remaining fo determine 


immbdelr 


t} luminaires balance 


lun 
ird row 


7 luminaires (balance 


it spacing between 


vout where 
spac equal to om 
| | 


inaires, the following 


Problem IV: T: rh y 66-foot indus 


using % &.foot 
manufacturer 


Ss or mounting 


es should not be 


imanbdbe? immindaires Tre 


wininanre 


6 luminaires (total 


‘> lum naires per row 


Step 2. Divide total width of area bu number 


spacing between rows 
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4 


Figure 8. In this 80- x 66-foot industrial area where 
spacing should not exceed .8 of mounting height, lumi- 
naires are mounted at 14 feet, spaced on 11-foot 5- 
inch centers, with the center line of the side rows 5 feet 


9 inches from side walls. 


SU Teet total width 


11 feet 5 inches 
- spacing between rows 
‘rows 
Step 3. To determine spacing hetween outer rows 


umeinares and end walls, divide spacing 


j 
tween rows in half 


11 fe 


) inches (spacing between rows 


» 


» feet 9 inches (spacing between outer row o1 


luminaires and end wall Fig. 8 


Kor simplicity of demonstration of the “tour- 


step” method, small areas have been used in the 


preceding examples. However, this spacing system 
s useful in planning engineered lavouts for all 
sizes and types of installations, including wall-to 
wall ceilings, and in addition, contributes to the 
advantage of using the lumen formula method in 


predetermining footcandle intensities 





NEW IES Recommended Levels of Ulumi- 


nation what they are, how they were c 


termined. Reprints of this important August 


1958 LE feature for levels then determined* 


are still available latest printing makes 


25,000 copies distribution cents 


Twenty 
each in any quantity. Order now from Pub 
lieations§ Office, IES Headquarters 1860 


Broadway, New York 23, N. Y 
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|.E.S. LIGHTING DATA SHEET 


A.I.A. File No. 31/ 


ae 


INSTALLATION AT WALSTON & CO., STOCKBROKERS, 72 WALL STREET, NEW YORK, N. Y. 


Lighting a Stock Board 


LIGHTING OBJECTIVE: ‘To provide uniform illumination on Teleregister Stock Quotation Board 


so that the quotations and Trans-Lux screens can be read with ease 


GENERAL INFORMATION: The Teleregister Board automati ally records changes in prices of the 


stocks listed on the stock exchange. The Board consists of eight panels each five feet six inches 
in width, for a total width of forty-four feet. The board is six feet eight inches in height and is 
mounted four feet from the floor. Three panels have back-lighted Trans-Lux Sereens that trans 


mit additional pertinent information 


INSTALLATION: Board illumination is provided by eight Miller Company catalog No, K-1090D 


two-lamp louvered units, with a tilted parabolic Alzak aluminum reflector behind each 40-watt 
T-12 cool white rapid start fluorescent lamp. The louver blades have a matte black finish, and the 
longitudinal blades are individually adjustable to permit control of vertical illumination 

The luminaires are installed one foot above the top of the board and three feet six inches from 


the face of the board as shown in Fig. 2. Each four-foot unit is parallel to the board face it illu 


{Is ON Mi “VI'V 





Lighting a Stock Board (Continued) 


howing illumination 


) er nite 
Ic IVeTE unit 


40 sc so so 40 
40 50 50 50 50 50 50 SO SO 50 50 50 40i e's" 
4c $0 so so 40 


35 40 40 40 35) 


30 30 30 35 35 35 35 35 35 35 39.39. 34 4 UJ 


| 


4 


minates, and blank filler sections are installed between units to obtain the more pleasing appear- 
ance of a continuous row 

The louvers are adjusted to obtain the uniform, maintained vertical illumination distribu- 
tion shown in Fig. 3. The louvers are adjusted differently for the right- and left-hand halves of 
the board so that the illumination on the Trans-Lux screen portions will be minimized. 


Lighting designed by Daniel P. Broaders and Albert K. Otto, Engineers, DeCoppet and 
Doremus, 72 Wall Street, New York, N. Y., and installed by Consolidated 
Electrical Construction, 205 E. 42nd Street, New York, N. Y. Custom lighting 
equipment designed by T. Lepak, The Miller Co., Meriden, Conn. 


Lighting data submitted by S. J. Pritchard, The Miller Co., New York, as an example 
of good lighting practice and to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 


Series XXIII 
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Economics of Fluorescent Reflector Lamps 


a RECENT YEARS there has been a trend 
toward the use ef lamps with built-in reflectors, 
especially filament and mercury vapor types. Son 
of the advantages of such reflectorized lamps are: 
improved mainte- 


increased utilization of light, 


nance of light output when dirt collects on lamps 
and luminaires, greater convenience in relamping 
and maintenance, and in some cases, simpler, more 
economical luminaire construction. A few vears 
ago, a fluorescent lamp with a built-in reflector was 
European lamp 


developed and marketed = by a 


manufacturer.’ Further research on and develop 
ment of lamps of this type in the United States has 
led to the commercial availability of fluorescent 
reflector (FR 


watt rapid start, 48-inch and 96-inch T12 slimline, 


lamps in several sizes, including 40 


90-watt, ete. It has been suggested that the use of 


FR lamps instead of regular F lamps may result in 


increased illumination, more favorable light dis 
tribution, or reduced cleaning costs in a variety of 
specialized and general lighting applications. This 
paper presents, for several types of general lighting 


f 


equipment, an evaluation of the extent of these 
possible advantages, and provides data from which 
the user of lighting can estimate comparative illu 
mination levels and lighting costs for his particulai 
general lighting system 


Lamp Characteristics 


The structure of lamps is suggested by the 


cross-section diagram of Fig. 1. They are electri 
eally and mechanically similar to regular fluores 
cent (F two types may be installed 


interchangeably. The difference between them is 


lamps, and the 


that the FR lamps have a reflective coating, con- 
sisting of a layer of inert white powder between 
the phosphor layer and the glass bulb, extending 
the full length of the bulb and covering about two 
thirds of its circumference. This reflective coating 
redirects a high percentage of the total light gen 
erated by the phosphor out through the non-re 
flectorized strip, or opening. A small portion of the 
light is emitted through the reflector. 


A paper presented at the National Technical Conference of the 
Illuminating Engineering Society, August 17-22, 1958, Toronto, Ont. 
AUTHORS General Electric Co., Cleveland, Ohio 
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Economics of Fluorescent Reflector Lamps 


By C. N. CLARK 
N. F. MEYER 


The crosswise candlepower distribution of an FR 
lamp is shown in Fig. 2, compared to that of a 
regular F While the light distribution of 
the FR lamp is noticeably asymmetric, both logic 
indicate that the degree of diree- 


lamp. 


and experience 
tional control of light possible in such a lamp is not 
nearly as great as can be obtained from refleector- 
This is because 


ized filament or mercury lamps 


mercury and filament reflector lamps generally 
utilize a reflecting surface which is relatively large 
in comparison to the size of the actual light souree 
the are or the filament, whereas in the FR lamp, 
the reflector is, in effect, no larger than the light 
source — the diffusely-emitting phosphor layer. 
The lumen output of the FR lamp represented in 
Fig. 2 is 87 per cent of that of the F lamp This is 
representative of the reduction in output to be ex- 
pected of commercially-available FR lamps vs. F 
lamps made with comparable phosphors and proe- 
essing techniques. The light output and degree of 
asymmetry of light distribution of FR lamps de- 
pend mainly on the reflectance/transmittance char- 
acteristics of the reflective coating and the angular 
extent of the reflector around the lamp cireum- 
ference. A 
would giv 


but this would be at the expense of de- 


opaque reflector of high reflectance 


significantly greater directional control 


tal light output and decreased indirect 
when the lamp is mounted with the 


vnward. The 


‘on pone 


opening size (angle 


opening 


a BULE 


REFLECTOR 
COATING 


PHOSPHOR 
COATING 


~ OPENING 


Figure 1. Schematic cross-section diagram of FR lamp. 
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MEN STRIBUTION AVERAGE BRIGHTNESSES 


900 f\ 
| REFLECTOR 
FRI 
IPE NING 


TONE PERCENT LUMENS » 
£ FR 

“— 50% 72% 

90-160 50% 26% 


150 FL 
~ 3000 fl 


Figure 2. Approximate crosswise candlepower distribu- 


10-watt T-12, F and FR lamps. 


Lengthwise candlepower distributions of both lamps are 


tions of comparable 


similar to each other in shape. Lumen distribution data 
are based on measurements of total flux rather than on 
these curves. Brightness data are for viewing perpen- 
dicular to the lamp and, for the FR lamp, in the 180- 


and O0-degree directions. 


lamp circumference) and reflectance 
haracteristies of the reflective coat 
the optimum com 
t control and de 
light output » obtain the most 
ght under a variety of lighting applica 


i?ions 


Effects on Light Utilization 
properties of FR 


the util 


ht control 
eral ways to increase 
tand direct-indirect luminaires 


service. Some of these ways 


ematically in Fig. 3, 19 which it is 
regular F lamp and an FR lamp 
horizontally beneath an 


With 


theoretical distribution of 100 lumens 


infinitely 


or ceiling lean lamps and 
lamp and &7 lumens from the FR lamp 
is shown In the diagram. Ff 


total 


lamps deliver 


lumens downward toward the work 


plane I'he effi leney of the lamp reflector system 


is 90 per cent for the F lamp, 94 per cent for 
the FR lamp. In real reflectors that fit closer to 


the lamps, thus tending to trap a greater fraction 
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of the light, the efficiency advantage of the FR 
lamps would tend to be somewhat greater than 
shown. With dirty lamps and reflectors, FR lamps 
Efficiency 


is decreased more with the F lamp than with the 


deliver more total lumens downward. 
FR lamp, because the FR lamp directs a smaller 
proportion of its light upward to be absorbed by 
dirt on the lamp or the reflector, or by trapping 
between the lamps and the reflector. The difference 
in the extent to which dirt affects system efficiency 
is indicated by the maintenance factor data given 
in Fig. 3 

Not illustrated in Fig. 3 is the fact that in prac 
tical luminaires with a direct component of light, 
KR lamps tend to slightly increase the flux ratio 
downward concentration of light This increase 
results in slightly higher utilization factors. Fur- 
thermore, in direct-indirect luminaires with an up 
ward component of light, FR lamps tend to direct 
a higher percentage of luminaire output downward, 
in addition to increasing the flux ratio of the down- 
ward component. Both these effects lead to higher 
utilization factors. Of course, changing the propor 
tion of upward vs. downward light in this manner 
is not always desirable, because the upward light is 
often required for such reasons as visual comfort 
in the installation 

To summarize: Fluorescent reflector lamps in 
veneral lighting luminaires of the direct or direct- 
indirect type tend to deliver a higher percentage ol 
their light output to the work plane than regular 
fluorescent lamps because 

1) Their smaller upward component results in 
less light loss by trapping and reflector absorption, 


so that the luminaire efficiency is higher 


CLEAN CONDITIONS 


DIRTY CONDITIONS 
LAMPS DIRTY ON TOP 
50% TRANSMIT TANCE) 


80% REFLECTOR (OR CEILING 50% REFLECTOR (OR CEILING 


‘ 


= 2 
TOTAL 
DOWNWARD LUMENS 62.5 





EFFICIENCY 
94%/ TOTAL DOWNWARD MENS ) 62.5% 





LAMP OUTPUT 
MAINTENANCE FACTOR 
100% 100% / EFFICIENCY DIRTY \ 69% 
EFFICIENCY CLEAN/ 








Schematic diagram of distribution of direct 
and reflected light flux from F vs. FR lamps under clean 


Figure 3. 

and dirty conditions, Figures are based on 100 lumens 

from F lamps and 87 lumens from FR lamps, which are 

representative of the relative outputs of the two types. 

Upward and downward flux are divided as tabulated in 
Fig. 2. 
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(2) Their directional characteristics tend to give 
most luminaires a slightly higher flux ratio. 

3) Their directional characteristics modify the 
normal light distribution of direct-indirect lumi- 
naires, increasing the proportion of downward light. 

4) Their output is less influenced by normal 
accumulation of dirt on the reflector side of the 
lamp 

5) Their smaller upward component results in 
luminaire output being less influenced by accumu- 
lation of dirt on reflecting surfaces designed to re 


direct light downward. 


On the other hand, these lighting advantages of 


FR lamps as compared to regular F lamps may be 
partly or entirely offset by one or more of the fol 
lowing factors: 

1) Light output of FR lamps is 12 to 15 per 
cent lower than that of comparable F lamps of the 
same size and wattage, due to absorption by the 
built-in reflector. 

2) FR lamps are inherently more expensive. 

3) The opening of the FR lamp is considerably 
higher in brightness than the brightness of com 
parable F lamps, which may lead to greater direct 
or reflected glare. 

4) When FR lamps are 


“aimed” at louvers or diffusers, their directional 


mounted behind and 


nature tends to give somewhat less uniformity of 
brightness between rows of lamps than would be 
obtained with regular F lamps 

The reduction in light output of FR lamps com 


pared to regular F lamps is especially significant 


It means that the total of the increases in luminaire 


efficieney, utilization factor and maintenance factor 
obtainable in an installation by using FR lamps in 
of regular F lamps must be about 15 per cent 
before the illumination results with FR lamps will 
equal those with F lamps. Beyond 15 per cent, FR 
lamps will begin to show advantages 
ual installation conditions differ, in several 


important respects, from the idealized theoretical 


situation illustrated in Fig. 3. Reflectors generally 
intercept more than just the upper-hemisphere flux 
from the lamps. Different degrees of light trapping 


take place in various luminaires. Upward and 
downward light distribution is influenced to vary 
ing degrees by luminaire design. Dirt collects on 
the bottoms of lamps as well as the tops, although 
generally not as much. Because of these practical 


variables, light distribution, luminaire efficiency 
and maintenance factor cannot be determined by 


such analyses as in Fig. 3 with sufficient accuracy 
to permit useful predictions of lighting results or 
between FR 


estimates of relative economic value 


and F lamps. Therefore, a series of tests was de 
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vised to provide data which would allow reasonably 


accurate lighting and cost comparisons. 


Photometric Tests 

Several representative commercial and industrial 
luminaire-types were tested, using 40-watt rapid 
start FR and F lamps. Photometric measurements 
were made under clean conditions and under one 
or more simulated conditions of dirt accumulation 
on lamps and luminaire. From these tests and cer- 
tain assumptions to be explained later, coefficients 
of utilization and maintenance factors for both 
lamp types are derived 

It seems reasonable to assume that in a given 
installation dirt would accumulate in the same 
way and at an equal rate on both FR and F lamps. 
In the tests, this condition was obtained by using 
olass sleeves with different amounts of dirt on them 
in the form of distributed particles of medium- 
gray paint In any given test, the same matched 
pair of sleeves was used over clean lamps of both 
types, to simulate actual direct accumulation on the 
lamps 

A study of existing data** and observation of 
dirt collection on lamps, indicated that: 

1) Under representative conditions, about three 
to five times as much dirt collects on the top of 
lamps as on the bottom. 

2 Under extremely dirty conditions (e.g., a 
welding shop or foundry), light transmission on 
the top of the lamp may be reduced by about 30 
per cent 

Therefore, 
I.D.) glass sleeves were prepared, ranging from 


pairs of 24-inch diameter (2-inch 
clean to maximum-dirt condition of 30 per cent re- 
duction in transmission on one side of the sleeve, 
rraded to 10 per cent reduction on the other. A 
dirty-sleeve absorption of this sort is designated 
hereafter as “30-10;” and a clean sleeve as “0-0.” 
Absorption was determined by measuring the dif- 
ference in light transmission of the tube before and 
after painting. A small rubber spacing pad one 
quarter-inch thick was affixed just inside the end of 
each sleeve along the axis of maximum dirt accumu 
lation. In the tests, these pads rested upon the 
lamp bases, thereby insuring that the sleeve area 
of maximum absorption was always in the same 
position at the top of the lamp and the lamp was 
centered in the sleeve 

Dirt accumulation on the luminaires was simu 
lated by spraying all reflecting surfaces with grey 
Admittedly. dirt 


does not accumulate this uniformly in practice, but 


lacquer of the desired reflectance 


it does not seem likely that the comparative results 


between FR and F lamps would be seriously im- 
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paired by this uniform simulated dirt. Reflectances 
representing dirt on luminaires were selected after 
consideration of available data.*:*;* From the test 


results, they appear to have been appropriate 
choi es 

Table I shows the luminaire types tested under 
conditions and under various conditions of 


Standard 


clean 
simulated dirt on luminaires and lamps 
photometric procedures® were followed to obtain 
luminaire efficiency, flux ratio and light distribu- 
tion. In all cases, the FR lamps were mounted with 


their maximum candlepower downward. Typical 
candlepower distributions obtained are shown in 
Figs ft and 5 


luminaires were photometered both with and with- 


For clean conditions, lamps and 
out clean sleeves. For dirty conditions, lamps and 
luminaires were photometered with the appropriate 
Luminaire efficiencies under 


dirty sleeves in place 


clean conditions were calculated in each case by 


taking the usual ratio of luminaire output to bare 


lamp output, without any sleeves. Luminaire effi 
ciencies under the various dirty conditions shown 


wert ilenlated from this expression 


dirty luminaire efficien ei 
with dirty sleeves uminaire ethe lency 

under clean conditions 
clean luminaire efficiency 
: no sleeves 
wit! lean sleeves 


This procedure serves to cancel out the effect of the 
effect of the 


sleeves themselves, leaving only the 


dirt, as if it were on the lamps rather than on the 
sleeves. It was assumed that flux ratio and light 
distribution from the luminaires, although in all 
cases measured with sleeves on the lamps, are the 
same as would be found if the same dirt were on 
the lamps rather than on the sleeves 

The luminaire efficiencies in Table I are in sub- 


stantial agreement with the trends suggested by the 


TABLE I 


analysis in Fig. 3, although those for the louvered 


direct-indirect luminaire may at first appear anom- 
alous. In this case, luminaire efficiency is about the 
same for both F and FR lamps under clean condi- 
tions, and also under dirty conditions. The reason 
for this is undoubtedly that, since the luminaire has 
an open top and louvered bottom, upward light 
from the lamps is emitted from the luminaire with 
about the same losses as downward light, rather 
than with greater lossse due to reflector absorption, 
When 


lamps and luminaire have dirt applied, loss of 


as in the case of open direct luminaires. 


downward light from the lamps due to increased 
absorption by the louvers approximates the loss of 
upward light due to dirt on the top of the lamps. 
This can be deduced from the fact that the ratio of 
upward to downward light does not change appre- 
ciably in going from clean to dirty conditions. 
Thus the directional effect of the FR lamps has no 
advantage as far as luminaire efficiency is con- 
cerned, although it does improve utilization by 
shifting more of the luminaire output downward. 

Table II presents coefficients of utilization (CU’s) 
caleulated® from the data in Table I 


Maintenance Factors 


From the test data in Table I, it is obvious that 
as dirt accumulates on lamps and luminaire sur- 
faces, the efficiency of the luminaire decreases and 
flux ratio changes slightly for both F and FR 
lamps. For a given room with specific ceiling, wall, 
and floor reflectances, flux ratio determines the 
utilization factor of luminaires with no upward 
light, 
of luminaires with direct and indirect components. 


and influences the overall utilization factor 


Therefore, both luminaire efficiency and utilization 


factor are influenced by dirt collection 


Summary of Photometric Test Results for Four Luminaire-Types under Clean Conditions and 


Simulated Dirty Conditions, Using 40-watt Rapid Start F and FR Lamps. 


Industrial 


Closed-Top 


Luminaire Type 


82%, 60°, 
Reflectance of Reflector (clean) 


Approximate Per Cent of Lamp Output 
Absorbed by Dirt on Sleeves [ up-down) 0-0 


Lumina ’ n 
F 
F 
FR 
F 


FR 


0 


Industrial 
Open-Top 


Louvered 
Direct-Indirect 


Two-Lamp 
Bare Channel* - 
86°, Channel 86°, 60% 
84°, Ceiling 65°% 50% 82%, 65% 80%, 
(clean) (clean) _(clean) 


20-5 | 0 15-3 


96 96 


inted on center of 4’ x 8’ panel simulating ceiling of indicated reflectance 


hannel together form the aminaire’’ tested 
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CANDLEPOWER 


Figure 4. Mean candlepower distributions of a 2-lamp. 
40-watt, closed-top industrial luminaire tested with F and 
FR lamps. “Clean” data are for clean lamps and lumi- 
naire. “Dirty” data are for reflector of 40 per cent 
reflectance, with dirt on lamps absorbing 30 per cent 
of upward light from lamps and 10 per cent of down- 
ward light. Numbers in parentheses are approximate 
jumen outputs of the luminaire under the conditions 
indicated, based on 2500-lumen F lamps and 2180-lumen 
FR lamps. 


In this discussion, maintenance factor for a par- 
ticular degree of dirt accumulation on luminaire 
and lamps is given by: 

Luminaire efficiency X utilization factor 
dirty conditions ) 


MF; = — 


Luminaire efficiency 


utilization factor 
(clean conditions) 


The term MF, is used to denote instantaneous 
maintenance factor as opposed to mean mainte- 
nance factor (averaged over a period of time), 
for which the term MF 1s used. 
ciency in the above expression is defined, under 
_ luminaire output 


Luminaire effi- 


each condition, by , as in Table I. 


clean lamp output 


Defining MF; in this way excludes the effect of 
lamp-lumen depreciation throughout life, and also 
the effect of dirt accumulation on room surfaces. It 
accounts only for dirt accumulation on lamps and 
luminaires, and applies to a room of specific room 
ratio and reflectances. In the following discussions 
we have assumed a C-room with constant reflect- 
ances. Lamp-lumen maintenance can be considered 


separately, and is used as a separate factor in the 
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CANDLEPOWER 


Figure 5. Mean candlepower distributions of 2-lamp, 
40-watt, direct-indirect louvered luminaire tested with F 
and FR lamps. “Clean” data are for clean lamps and 
luminaires; “dirty” data for luminaires and louvers of 
65 per cent reflectance with dirt on lamps absorbing 15 
per cent of upward light and 3 per cent of downward 
light. 
(upward plus downward) lumen outputs of the lumi- 


Numbers in parentheses are approximate total 


naire under conditions indicated, based on 2500-lumen 
F lamps and 2180-lumen FR lamps. 


calculation of average maintained lumens per lumi- 
naire in Tables V and VI. 

It is quite evident from the test data that FR 
lamps, despite their lower light output, may pro- 
vide significantly higher illumination than F lamps 
in some installations after appreciable dirt has ac- 
cumulated, but will have less advantage, or in many 
cases a disadvantage. when luminaires and lamps 
are kept relatively clean. The question then arises: 
Is it more advantageous from the standpoint of 
average maintained illumination and cost of light 
to use FR lamps in place of regular F lamps, clean- 
ing lamps and luminaires relatively seldom; te use 
regular F lamps, cleaning lamps and luminaires 
relatively often ; or touse FR lamps, cleaning lamps 
and luminaires relatively often? 

The answer is not a simple one, since maintained 
illumination will depend upon which lamp type is 
used, as well as the type of luminaire, the room 
ratio and reflectances, the type and rate of accumu- 
lation of dirt and the frequency of cleaning. The 
comparative cost of light will depend upon these 
things plus the usual cost factors, especially the 


expense of cleaning lamps and luminaires. 
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TABLE 11 — Coefficients of Utilization! for Four Luminaire-Types Using F or FR Lamps. 
(Based on Data in Table I.) 


Room Reflectances 
( Ceiling-walls-floor) 80-50-10 50-30-10 Luminaire 
Lamp Type Type 


Industr 


Room Ratio) 


ndex 


Roam 


rABLE lll Coefficients of Utilization! for Luminous Ceilings Using F or FR? Lamps. 


Reflectances 


75-50-10 75-39-10 
FR FR 


avity—walls—floor} 


Lome Tyee 


rABLE IV Mean Maintenance Factors to Account for Dirt on Lamps and Luminaires in a C-Room with 
Indicated Reflectances! (Mean Lumen Maintenance Factor for Lamps NOT Included). 


Reflectance of 
Room Reflectances 
(Ce ling, Walls 


Floor) 


Reflector at 
Number of Cleanings per Year? 


Maximum 


Depreciation 


ndex anc 


naires when they 


1 
1, and 2 
than measurec 
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The relative maintained illumination for F vs. 
FR lamps in the various luminaire types, for vari- 
ous dirt conditions and cleaning schedules, can be 
found by standard lighting design calculation 
methods using the coefficient of utilization data in 
Tables II and III, and the mean maintenance fac- 
tors (MF’s 


Here is how these MF’s were calculated: 


from Table IV for corresponding con- 
ditions. 
The tests provide luminaire efficiency and utiliza- 
tion factor data for clean conditions and for one or 
two dirty conditions for each luminaire type. These 
data enable calculation of instantaneous mainte- 
nance factor (MF, 
type. For example, from the data in Table I, the 


for each luminaire and lamp 


MF; for F lamps in the industrial closed-top lumi- 
naire with 40 per cent reflectance is: 
46.3 X .817 
MF, 0.57. 
SUS 820 
Similarly, that for the FR lamps is 0.70. In an 


installation where dirt conditions result in an 


amount and distribution of dirt similar to that 
which we applied to the luminaire and lamp in this 
case, these would be the instantaneous maintenance 
factors at some point in time. Reference to Fig. 2 
VandenBoom-Egeler (V-E 


that the value of 0.57 for F lamps is very close to 


oft the paper= shows 
the nstantaneous maintenance factor correspond- 
to 25 months in service on the depreciation 


they label “welding shop.” It is assumed 


1) this degree of dirt collection in our test 
lamps corresponds to 25 months service in 
a location, and (2) the shape of the V-E de- 
ation curve represents that which would be 
This V-E depre- 
ciation curve is shown in Fig. 6, together with the 
above MF,’s based on our tests of both F and FR 


lamps in the 40 per cent reflector, and the com- 


followed in arriving at this MF 


parable depreciation curves derived to correspond 
to our test conditions. The test value of MF, for 
the FR lamps must also correspond to a 25-month 
accumulation of dirt, since the dirt conditions in 
the test were identical, and dirt can be expected to 
build up on FR lamps at the same rate as on F 
lan ps 

It is now possible to find mean maintenance fac- 
tors by averaging a curve of MF, over periods of 
time corresponding to various intervals between 
cleanings of lamps and luminaires. The results of 
such calculations of MF are also indicated in Fig. 6, 
for three different cleaning intervals. 

It is also assumed that since the V-E deprecia- 
tion curve appears to be relatively flat beyond 25 
months, the MF, at 25 months is approximately 


equal to the MF for a period of four or five years 


between cleanings, in effect, no cleaning, as de- 
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Figure 6. Curves of depreciation in illumination due to 





dirt on lamps and luminaires, derived for F and FR 
lamps in a location with severe dirt conditions. Curve 
V-E is the “welding shop” curve from Fig. 2 of the 
VandenBoom-Egeler paper.” As discussed in the text, 
the curves for F and FR lamps are derived from the 
V-E curve by assuming that the MF, values found from 
the test data in Table I, for a closed-top industrial fix- 
ture with 40 per cent reflectance, correspond to 25 
months in service; then finding curves that pass through 
these MF,’s such that the depreciation from unity at any 
point in time on each curve is a constant fraction of that 
at the corresponding point on the V-E curve. In this way, 
the “shape” of the V-E curve is retained and its height 
adjusted to fit the MF,’s found from the test data. 
MF,’s at the intersections of the curves with the ver- 
tical lines numbered 2, 1 and '4 are the mean mainte- 


nance factors for 2, 1 and ‘2 cleanings per year, as 


found by averaging the respective curves over corre- 


sponding periods of time. 


scribed in the tables. But even if lamps and lumi- 
naires are not cleaned for very long periods, dirty 
replaced with clean ones, usually 
Table I of the V-E paper 


lamps will be 
about every two years 
and other maintenance data’ suggest that from 
to 14 (perhaps 1, on the average) of the total 
depreciation in illumination is generally due to dirt 
on lamps only. Thus, the no-cleaning MF can be 
corrected for the fact that lamps are, in effect, 
cleaned about every two years, by adding 14 the 
difference between the no-cleaning MF and the MF 
for 1% cleaning per year. In the example, this is 
about two percentage points 

The foregoing procedure was followed for the 
three luminaires tested under dirty conditions and 
also for three other luminaire-types shown in Table 
IV, for which photometric tests were made under 
clean conditions only. For the latter luminaires, 
no-cleaning MF’s were derived by calculations that 
took into consideration the light distribution, re- 
flector reflectance and room reflectances, under 
clean and assumed dirty conditions. In all cases, it 
was assumed that the MF, found by tests or caleu- 


lation corresponded to 25 months in service. Then, 
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rom Fig. 2 of the V-E paper, the depreciation 


irve whose 25-month point most closely 


ponded to the experimental MF, for F lamps, was 


corre- 


1 as deseribed above for calculating mean MF’s 


for the three cleaning schedules shown in Table IV. 
Economic Comparisons 
In order to provide a comprehensive comparison 
f FR vs. F lamps, from the standpoint of illumina 
on results and lighting costs, Tables V and VI 
were prepared. These tables should also be helpful 
er of lighting in deciding between FR and 
and in evaluating the importance of clean 
der that he may attain his objective of 
most favorable lighting results and low- 


light for any specific installation that 


summarized in the 


to pre ol those 


s \ and \ I 


are shown DY bar graphs for acn 


omparative lighting re 


onditions on which 


ypes and art 
data were obtained by the tests. These bar 

based on conditions of installation and 
ana ¢ ense factors, that appear to be 
actual installations of each type of lumi 

ich luminaire-type or dirt condition 
; shown by the bar graphs are relative 


regular F lamps with no cleaning of 
Therefore 


npared with each other only within each col 


luminaires the bar graphs can 


headed by a particular luminaire-type and 
rt onaition 

\ll lumen-per-fixture and cost data were calcu 

n a rdance with the methods proposed by 

Amick,? 

osts shown at the 


Tables II and III, and MF’s 


and are based on the conditions 
bottom of the 


s tron 


there is a comparison between no 
wo-cleanings-per-year. No cleaning 
ars accumulation of dirt and no 
inaire surfaces even during relamp 
enerally have their greatest advan 
ng conditions. However, a new 

take several years to reach this 

i's for shorter cleaning inter 

ind the advantage of FR lamps 
onsiderably less. Two-cleanings-per-year 
omparison because it has been found? 

leaning schedule results in cost-of-light 

ar a minimum for a range of condi 

ns similar to those assumed for Tables V and VI 
One line of bar graphs in each table compares 
relative perating costs and light output for the 
arious luminaires and dirt conditions. These com 


parisons will undoubtedly be of greatest interest 
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in cases where lighting equipment is old enough to 
have been written off the books, so that no owning 
cost is involved. The set of graphs comparing rela- 


tive total (i.e., operating plus owning) costs and 


light output will apply in eases where the cost of 
} pph 


owning luminaires is included in the lighting costs 
To facilitate comparisons, the same white bar repre- 
senting relative lumens-per-unit appears with the 
bars for both operating cost and total cost data in 
each individual column. 

In interpreting the graphs, note that increases in 
the height of the white bars above the 100 per cent 
axis are in the favorable direction, while decreases 
in the height of the shaded and black bars (or 
longer bars below the 100 per cent axis) are in the 
favorable direction. The per cent value of the black 
bar in each group of three is equivalent to the ratio 
of the value of the shaded bar to the value of the 
white bar 

As an example of how the tables can be inter- 
preted, consider the closed-top industrial luminaire 
under average dirt conditions in Table V. The bar 
graphs show that with no cleaning of lamps and 
luminaires, operating cost-per-luminaire with FR 
lamps is about 12 per cent higher (because of the 


increased lamp cost Maintained illumination 
7 per cent higher. The net result is an increase of 


about 5 per cent in operating costs for the same 
illumination. Total cost-per-luminaire is only about 
$ per cent higher with FR lamps, so that with 7 
per cent higher maintained illumination, the net 
result is a decrease of 3 per cent in the total 

of light when FR lamps are used instead of 
lamps, and luminaires are not cleaned. 

On the other hand, if luminaires are cleaned 
twice a year, it happens that both F and FR lamps 
will give about 23 per cent more maintained illu- 
mination. It is obvious that operating and total 
costs per luminaire must be considerably higher 
because of the cost of cleaning. The costs per lumi- 
naire (including cleaning) would still be higher 
with FR lamps than with F lamps, because of lam) 
ost. Despite considerably increased operating 
costs, the total cost of light would be reduced wit! 
both lamp types when luminaires are cleaned twi 
a year, and F lamps would give the lowest cost of 
light, about 7 per cent lower than if no cleaning 
were done 

With this same luminaire-type and dirt condi- 
tion, for the operating conditions and estimated 
-osts stated. these conclusions can be drawn 

1) Greatest maintained illumination would re- 
sult from using either F or FR lamps, and cleaning 
about twice a year 
2) Lowest operating cost per footcandle would 


result from using F lamps and not cleaning 
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3) Lowest total cost of light would result from 
using F lamps and cleaning about twice a year. 
All luminaire-types and dirt conditions can be 
considered in a similar manner, and conclusions can 
be drawn to guide the user in his choice of lamp 
type and cleaning schedule 

Where 


from those assumed in the tables, relative costs can 


actual conditions depart only slightly 


often be re-caleulated simply by applying suitable 
if the cost 


of cleaning for an actual case is different from the 


changes to the base data. For example, 
estimated cost in the table, the actual cleaning cost 
can be added to the base figures for operating and 
Where 


actual conditions depart greatly from those in the 


total cost, and new relative costs calculated 


Tables, it is still possible, in many cases, to caleu 
late from the CU and MF 


-osts by the same means 


relative illumination 
Tables, and to find relative « 
as was used in the Tables 

It is very important to note that the comparative 
lighting results and costs between FR and F lamps 
depend on the ratio of light output between the two 
Tables V and VI are 


with 88 per cent of the output of the corresponding 


types. based on FR lamps 


F lamps. For every per cent change in this ratio, 
there would be a corresponding change of about 1 
per cent in the lumens-per-luminaire data for FR 
lamps, and a change of about 1 per cent in the 
opposite direction, in the lighting cost data for FR 


} 
ianips 


Conclusions 
Tables V and 


onomie value of FR 


From consideration of the 
VI, the 


rs. regular F 


aata in 
relative lighting and e 
lamps in typical general lighting 
applications using direct and direct-indirect lumi 
naires might be generalized thus 
UNDER LIGHT TO MODERATELY HEAVY 
CONDITIONS 
1) With 


FR lamps provide slightly higher maintained illu 


DIRT 


“average” dirt conditions 


no cleaning of lamps or luminaires 
nination at very slightly lower cost of light than 
F lamps 


2) If lamps and luminaires are 


cleaned regu 
larly on an appropriate schedule, both lamp types 
Regular F 
slightly 
illumination than FR lamps, at slightly lower cost 


of light. 


give significantly higher illumination 


lamps provide about the same or higher 


}) Regular cleaning on an appropriate schedule 


and the use of regular F lamps will result in highest 


maintained illumination and lowest cost of light. 


UNDER SEVERE 
1. With 


ups provide significantly higher maintained illu- 


DIRT CONDITIONS 


no cleaning of lamps and luminaires, FR 
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mination and lower cost of light than do F lamps. 

2. If lamps and luminaires are cleaned regularly 
on an appropriate schedule, both lamp types give 
higher maintained illumination and 
of light. 


mination than F lamps, at about the same or slight- 


significantly 


lower cost FR lamps provide higher illu- 


ly lower cost of light. 
3. Regular cleaning on an appropriate schedule 
and the use of FR lamps will result in highest main- 


tained illumination and lowest cost of light. 
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DISCUSSION 


G. W. CLarK:* The authors have made a very fin 
pressively thorough study of the factors involved in 


‘ 


of fluorescent refi 


flector lamps for general lighting p 

In our own lighting fixture activity, we have had to 
the question of the use of these lamps in luminaires 
d for the use of rular F lamps. Faced also with 
problem the iuthors pointed out regarding 

of FR 1 . have published coefficients t 
lumens This, of 


with stan ‘ mp course, ass 


of both types of amps with respect 
photometric purposes, that the 
imp are transferred to 
iminaire reneral, our ¢ a verify those of the autl 
direct-indirect louvered 


One possible eption 18 in 


ieients were 18 TOLLOWS: 


Room Reflectances 
Lamp Type 
J-Room 


\-Room 


In general, it appears that there are conditions ler 
which the use of 


eal, but they are 


FR lamps for general lighting is economi 
not as clear-cut as one might wish. It is 
the more specialized uses, including incidentally, the i 
direct positioning in a louvered luminaire or ceiling, which 


present a clearer case for the FR lamp 


I, a 4- by 8-foot panel i 


*Sylvania I 


Products, Inc., Whee 
**Duro-Test Corp., North Bergen, N. J 


Clark-Meyer 





flectance for the bar fraction of the luminaire output emitted in zones near 90. 

this should be done also for th Mr. Clark’s coefficients of utilization for F lamps suggest 
ire since many of thes that the luminaire he tested had a somewhat greater ratio 

or used with short stems of upward to downward flux than the luminaire on which 
maintenance would be our Table II data are based. We believe his coefficients for 


FR lamps inelude a factor of approximately .87 to account 


or decreased light output of FR lamps. To be comparable 
vith our Table II data, they should be divided by .87, with 


the following results: 


CLARK Data AuTHoRS’ DATA 
Lamp Typ F FR F FR 
J-Roon 22 ol y 33 


4-Room 66 .76 .66 74 


Mr. Clark’s results suggest greater gains in utilization 
factor for FR lamps vs. F lamps than do our data. This is 


1 reasonable result if his luminaire did, in fact, have a 


ater ratio of upward to downward flux 
We agree that FR lamps should find a wider application 
specialized uses rather than in al lighting lumi 
ires. Coves, valances and showcases are good possibilities, 
is well as the “indirect” positioning of FR lamps behind 
yuvers or diffusers for improved brightness uniformity in 
luminous elements. 


eiling-mounted, bare-lamp channel we tested, our 


testing and ecaleulation of utilization 


ictors ac 
the ceiling reflectance and light-trapping between 


lamps and channel. However, we did not use similar 


for the direct-indireet luminaire. Therefore, cur 


this unit would apply only for stem-mounting at 


e below the ceiling, as Mr. Anderson 
two additional applications of FR lamps 
Mr Anderson are undoubtedly worthwhile 
t these possible limitations should be considered: 
In cove lighting, aiming FR lamps at the ceiling 
tend to offer advantages in uniformity of ceiling 
brightness, and system efficiency under 
However, with FR lamps aimed upward, 
output of the system would tend to fall off 
considerably faster rate than with regular F lamps 
if the tendency for dirt to accumulate mostly 
side of the FR lamps. 


The use of FR lamps aimed upward in industrial or 


e-channel units would undoubtedly tend to offer some 


aneushesh reduction in direet and reflected glare. However, if the 
Papertnaitgee mps are close to a luminaire reflector or high-reflectance 
“wa os . ceiling, these surfaces would tend to develop high bright 

ap gata ne nesses that may be nearly as troublesome in some applica 
— tions as the brightness of regular lamps. Regular lamps 


ised in luminaires with well-designed reflectors, louvers, or 
liffusing bottoms appropriately selected for the application 


ould, in many eases, be at least as efficient, comfortable 


ind economical as indirect positioning of FR lamps in sim 


' pler lighting units. 
iliments . 
We question Mr. Anderson’s estimate that FR lamps 
o ene - . 
would deliver 50 per cent higher illumination in typical 


small, poorly-maintained installations. Our data (extra 
heavy dirt conditions, Table V) indicate a 30 per cent 
** We are glad to hear that increase in maintained illumination, for a closed-top indus 


trial luminaire whose reflector has depreciated to 20 per cent 
in general agreement with thos« 


P reflectance, in a C room with a 30 per cent ceiling and 10 


irprising, 0 course, to find dis 


er ce walls. This spresents very : ns >. 
lirect-indirect units. In these. the per cent alls. This represent ery poor maintenance 


ht resulting from switching from The maximum possible gain in illumination would result 
! esul ig c ig fro 


\ffected by the ratio of upward when FR lamps were used in a tall, narrow black room. In 


this cas he gs ins rectly 1 the I 

narrow (J) rooms, by the his case, the gain in illumination a ctly below the lamp 
would be in direct proportion to its increase in candlepower 
compared to a regular F lamp a value of about 60 per 


ent. Since such extreme conditions are never encountered 
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in general lighting practice, we feel that the value of 30 
per cent is more realistic as a maximum possible gain than 
is 50 per cent. 

In Fig. 3, we attempted a simplified schematic illustra 
tion of the effect of FR lamp light distribution under clean 
and dirty conditions. We realize that it may have been 
over-simplified by omitting the effect of dirt on the bottom 
of the lamps, as Mr. Bradley points out. Of course, in our 
photometric tests, the “dirty sleeves” used over the lamps 
simulated accumulation of dirt on both top and bottom 
The amounts of upward and downward light thus absorbed 
are indicated in the third line of Table I. 


The unpredictability of dirt accumulation on lamps, lumi 


Dressing Up a Store 


he usual problem of competition from 
neighboring stores in a shopping center sent 
Apparel, 
Toledo, Ohio, to lighting engineers to find a 


the owner of Groff’s Women’s 


“ to make his store stand out 
Various techniques were used. First, the 
dress salon at the rear of the store was 
made a foeal point by use of a dropped 
eeiling and higher levels of general illumi 
nation. Eight wedge shaped cavities in the 
ceiling each use two 48-inch and one 24 inch 
fluorescent lamps, shielded by vinyl plastic 
sheet rolled into place on wooden framing 
ps. Reeessed eyeball units around the 
meter help highlight garments 
the center of the store, four direct 
indireet suspended units are located over 
merchandise on tables. The dress rack is 
lighted by a valance unit, mounted far 
enough out to allow light from the continu- 
ous row of fluorescent lamps to display all 
the garments. Showcases are lighted from a 
row of 150-watt recessed units located over 
the front edge of the cases. 
Behind the 


open shelves is lighted from a saw-tooth 


showcases, merchandise on 


recess cut into the ceiling, with two-lamp 
48-inch fluorescent channel at the apex of 
the recess. Shielding for this is provided 
every four feet with wooden strips cut to 
fit the recess 

Lighting designed by Clifford Crookes 
and Roy Coss, Toledo Edison Co., Toledo, 
Ohik 
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naires and room surfaces is well known, and unfortunate. 
It seems likely that while the absolute values of mainte- 
nance factor may vary over a great range under field condi- 
tions, the relative values of maintenance factors for F vs. 
FR lamps would be more consistent. Therefore, we feel 
that such comparative values as those in Table IV are 
adequate for broadly predicting the likely advantages or 
disadvantages in lighting results and costs of F vs. FR 
lamps used in the various luminaires tested for a wide vari 
ety of applications. We agree that for specific installations 
where conditions depart appreciably from those we assumed 
or tested, either laboratory or field tests under specific con 


ditions would be needed to obtain precise comparisons. 





DO move cars back from the 
front string of lights, so that 
grillework shows to advantage. 


DON’T use lamps that are too small or strings 
that are not straight. Here lamps are im- 


properly spaced, cars located too far forward. 


AUTO DISPLAY — Pa * il can be highlighted. Used cars are generally | 
Principles of selling do not change ¥ . together in outdoor lots and lined up in rows 

1s under whi techniques of lighting for new car display 
usually displayed deseribed in the February issue of IE; a: 


of which he treatment for trade-ins is given 


By JAMES F. FINN 


‘ 


They should be wired for a1 


lamps on 30-inch centers, 1200 


, mounted 12 feet from the ground 
20 feet apart, except 


where 25-foot spa 


displayed cars in the front row 


POLE SPACING IN FEET 
up to 25’ so’ 





10" 





INSIDE 
DIAMETER 
OF POLE 
IN INCHES 





used car lots, 





installation 




















POLE spacing for string lights. 
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DO aim floodlights on front 
row of cars. Floods can be 
used in combination with string 
lights as here. 


DON'T locate floodlights and cars so that 
the latter are in darkness. 


Used Car Lots 


LINE Ae 

= 

oo J — 6 — I Om _ 2" 150 WATT PAR 38 SPOT AND 

le 06 —— : FLOOD LAMPS HOUSED IN *® 

a 3 ALUMINUM CASTING FIXTURE 
Ag wero / G 


trryyti 
FIIEL IE 


' ’ 


"THREAD FITTING 


\ 


\ s 
~ \ 
‘ t : Ske?) 2-3 BOLTS 
75 FOOTCANOLES ON METAL SIGN WS i. 
~ 
~ 
~ 
$$ $$ $$ 
tron 
O5 FOOTCANOLES ON GRILLWORK OF CARS DISPLAYED 
ON PERIMETER OF LOT 


$ 
' 
Ss 











LEGENO 
(SO WATT PAR 38 FLOOR LAMPS HOUSED IN WEATHER 
CAULKED SOCKETS-FIXTURES ALIGNED AS INDICATED 


50 WATT PAR 38 SPOT LAMPS HOUSED AS ABOVE 


BRACKETS extending out over the 
sidewalk, mounted at a height of 12 
feet, use seven 150-watt lamps each on 
6-foot spacing. Compare the effect 
with that of the used car lot in the 
background, where string lights are 
mounted over the tops of car hoods. 
Drawings above show plan and iso- 
metric views of brackets. Four spot- 
lights directed toward grillework pro- 
vide 105 footeandles. Three floods 
are directed toward the sign for 75 
footcandles. 
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Techniques for General and Front Row 
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STRING LIGHTS provide about 20 footeandles on the 


front row of cars plus general interior illumination. 


+ * 


' + i a 


iv a — 25 - 
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oh. ate 
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SPOTS and FLOODLIGHTS accomplish the same front 
row lighting of 500-1000 footcandles plus good interior 


illumination of lot. 


bly of 





extra-hig! 
strand with a 
any lot 


string 


and for Feature Display 


FLOOD 
HUB CAP FRONT SIDE 
SPOT PANEL 
HOOD — ‘i 
a 
~~. 


p— 


ae 


a ¢ \ 
° 9 g o 
FLOOD FLOOD HUB CAP 
FRONT SIDE REAR SIDE SPOT 
PANEL PANEL 


FLOOD 
REAR SIDE 
PANEL 


a «* 
co 
FLOOD 


> REAR 
7 DECK 


HUB CAP 
SPOT 











HUB CAP 
spoT 


SPECIAL display lighting for featured car. 


Used Car Lots—Finn 


SPOTLIGHTS for merchandising. 
units on each pole, aimed as shown at 
left, can highlight three cars. 
“merchandising” 


on pole is as shown at right. 


Lighting .. . 


se 


TEC CEC Cae 


uP TO uP TO 
e—___—— 25° __—__due-__- 25° ane 


+— € & 


eee 
| é Perc er cere 


uP TO 
me. 25 





Wi 


i 


SPOTS and STRING LIGHTS provide 500-1000 foot- 


candles on cars adjacent to each pole. 


aan 


ALL FLOODLIGHTS 
row of cars. Open-type fixtures with 1500-watt PAR52 























deliver 60 footcandles to front 


lamps are mounted on two arms. 


BRACKET BY CONTRACTOR TO EMBLEM OW 


TOP OF POLE 





300 WATT PAR 58 SPOT LAMP 
IN WEATHERPROOF FIXTURE 
(TYPICAL) 


Six 





Assem- FROM LAST POLE 


EYE BOLT AND 


spotlighting TURNBUCKLE 
ON MESSENGER 
CABLE 


TO WEXT POLE 


JUNCTION BOX 
BRACKET BY CONTRACTOR 





long, sunk 


feet 


diameters can 


s should be 20 
sund 


hes depending upon the distanc 


Inside vary 
Spots and floodlights are also stan 
types of equipment for used car 

ties where municipal regulations permit 


units to extend out over the sidewalks. 


tl produce 
Brac] 


n 150-watt lamps each and extend 


oodlamps on brackets can up 
footeandles on the front row of cars 
ise seve 
bevond the sidewalk line. 

If such 
front 


bac 


spotliglits 


arrangement is not permitted, the 


row cars should be placed at least 5 feet 
k from the sidewalk and a sufficient number of 


should be aimed on the front grillework 


Recommended Illumination Levels — Used Car Lots 


General 
Footcandles 


On Grillework 


Location Footcandles 


500-1000 4 


100-500 


Highly competitive 
Medium competitive 
Less competitive 50 


100 10 
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DAWSON 


By using six 300-watt PAR56 spots on one pole, 
sufficient front row lighting can be achieved for 
three car spaces per lighting pole, providing 500 to 
1000 footeandles on the grilles. If floodlights are 
used for perimeter lighting, they too should be 
aimed to highlight the chrome. 

In creating special displays, floodlights and spot 
lights can be added in an overhead canopy to set 
off displays on a corner or center site, to direct 
attention to a particular car 

Wiring should be planned to allow for future 
increases in lighting levels, as with the use of the 
500-watt PAR64 lamp. Voltage drop should not be 
more than 5 per cent from service entrance to the 
most distant lamp on the lot 
included in the contractor specifications Con 


FORECAST for the Future? Canti- 
lever ceiling over the open used-car 
display is accomplished by the use of 
sheet plastic on the under side and 
translucent fiber plastic on the top of 
the ceiling area. Daylight filters 
through to highlight the display dur- 
ing the daytime. Mounted inside the 
ceiling are rows of lamps fitted into 
reflectors so that at night the entire 
ceiling remains luminous and pro- 
vides the general lighting for the used 
ear display. To accent the cars in the 
front row, spotlights are mounted in 
the retaining wall and also overhead. 
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this factor should be 


PROPER alignment, positioning and 
spacing of cars, along with light sur- 
faces for the lot and an adequate 
number of proper light sources, will 
assure good lot lighting. 


venience outlets should be placed every 50 feet for 
battery chargers, trouble lights, ete. All outlets 
should be grounded. 

Time-clock controlled switching can be installed 
which will automatically turn off the main lights 
when salesmen have left for the night. This leaves 
on the front row and sign lighting until traffic is 
at a minimum; then all lighting is turned off, ex- 
cept that needed for protection 

Concrete is best for lot surfacing, but is also 


more expensive. Gravel or crushed stone has a rela- ‘ 


tively low cost, but is not as durable or as comfort- 
able to walk on and requires considerable upkeep. 
Asphalt with marble chips, white limestone or 
glass beads is preferred. Black top surfacing ab- 


sorbs about 90 per cent of the lighting 


| sed (‘ar Lots Finn 





Applying the principle of highlighting the front row 
of cars, Harris Oldsmobile, Whittier, Calif., supplies 80 
footeandles maintained at the perimeter of the lot. 
This is 


accomplished by 37 1500-watt clear incandescent lamps 


Interior areas have a level of 20 footeandles. 


in open porcelain reflectors, mounted at a height of 


TWO 
mil 
ENTRIES 


'wo installations for 


Southern 


Lighting Job last vear, demonstrate how some of the 


expounded in the preee 


New as well as used cars are displayed at Snavely- 
123-foot 


cemented lot blends with the interior showroom as an 


Langford, Compton, Calif., where the 76- by 
integrated unit. The light walls at the rear and sides of 
the lot add to the illusion of an outdoor display room. 


A total of 44 porcelain enamel reflector floodlights 


of Outdoor 


California Section’s contest 


luto Display 


20-25 feet, three or four per pole. Eight of the poles 
PARS6 floodlamps 
mounted at 15 feet. The asphalt-surfaced lot is about 
22,000 square feet in area. 


have, in addition, four 300-watt 


0. Furby, Montebello 
District, Southern California Edison Coe. 


Lighting was designed by T. 


Applying the Principles 
of Outdoor Auto Display 


lighting outdoor car lots, entered in the 
for My Most Interesting 
principles 


ding article are being successfully applied 


with 1500-watt lamps are mounted at a height of 20 
feet on poles spaced 24 feet on centers at the front and 
38 feet at the sides. 
tion level is 100 footeandles, minimum is 10. 
Melvin V. 
Compton Division, Southern California Edison Co. 


Maximum maintained illumina- 


This installation was designed by Paul, 
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Visionics Field Laboratory 


©, OF THE important missions of the 


United States Army Engineer Research and De- 
Va., is to 


develop night vision equipment for the Army. 


velopment Laboratories, Fort Belvoir, 
In 
the process of fulfilling this mission, a considerable 
amount of night-time field work in searchlight test 
ing, viewing devices evaluation, and vision research 
had to be performed. In order to get quantitative 
under field conditions, a visionic 
This lab 


various 


difficulty, 


information Sys 


tem outdoor laboratory was established 


oratory has been automated so that tasks 


can vd¢ accomplished with the least and 


atmospheric conditions present during the test can 


be rn 


tr 
tome ry 


easured. Funetions such as searchlight pho 


analysis of viewing systems, and atmos 


phe optics data collection can be performed 


qui and accurately with this facility 
The essential features of the visionic system lab 


Fig. 1 


Range 


orator, 


onsist of the Operations Building 


ontrol Room and Goniometer Room, 


able 


with ¢ 


Background 


Operations Building 


Roam 
the follow Ing 


1) A 


Control The control room (Fig. 2) has 


facilities 
‘onsole containing the recorders and indi 
National Techn 


nating Engineering Society, A 


RS: Electrical Engineering 


sper presented at the 

igust 17-22 
— 

1 

) nment Laboratories. Ft. Bel 


Figure 1. Operating Building consist- 
ing of control room, goniometer room 
and machine shop. “Transmissometer 
left. 


receivers are at 
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By BENJAMIN GOLDBERG 
ROBERT S. WISEMAN 


Visionics is a study of vision aided by elec- 

tronics and includes the entire domain con- 

sisting of the irradiating source, the atmos- 

phere, the target and background, the image 

converter and/or intensifier viewing device, 
the eye and the human response. 


cators for the remotely located instruments, control 


switches for remote control of instruments and 


variable background, radio and telephonic facilities 
for communicating with all parts of the range 

2) Recorder rack for simultaneous recording of 
operating current and voltage of searchlight source, 


intensity distribution of the beam, and indicator 


marks for goniometer orientation 
3 Portable 


when required 


instruments which are available 


These include: low level illumina- 


tion and brightness measuring devices and reflec- 


tometer, atmospheric measuring instruments and 


meteorological instruments. 


4) Observation area (Fig. 3) for use of project 


engineers when evaluating optical or  visionic 


vision by the aid of electronics) devices. 
Room 


10 Toot 


Goniometer The goniometer room Fig. 
which is at 
support a 60-inch 


This table can be tilted in 


$) contains a diameter table 


level and can standard 


floor 


searchlight on wheels 
rotated 


tilt is 


and 
Vertical 


the vertical through +6 degrees 


through an angle of 30 degrees 
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Figure 2. Control room console with switches for con- 
trol of target, background, transmissometer and weather 
instruments and recorders for continuous data recording. 





Figure 3. Observation area of control room of opera- 
tions building with small viewer in place to observe tar- 
get and background located at the far end of the range 
(3144 feet) visible to the viewer's right and between a 


trailer-mounted control box and window partition. 





Figure 4. Goniometer room with experimental horizon- 
tal carbon are 60-inch searchlight on 10-foot goniometer 


table. 
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measured by an optical lever system with a 20-foot 
path length. The horizontal rotation is indicated on 
a dial next to the goniometer, and 0.1-degree inter- 
val pulses are transmitted to the intensity indicat- 
ing recorder located in the control room. Vertical 
tilt is achieved by mechanical means but the hori- 
zontal rotation can be accomplished by either me- 
chanical or electrical drive. 

A-c (60 eps and 400 eps 


pressed air, water, and communication channels to 


and d-¢ power, coll- 


control row are available in the goniometer room. 


Range 
The range is 6760 feet long. The first 3144 feet 
This 3144-foot range 


is a level, graded strip of bare earth, 200 


is used for most of the work 
Fig. 5 
feet wide. It is bounded by the control and goni- 
ometer rooms at one end, the variable background 
at the other, trees on one side, and widely spaced 
buildings on the side. Beyond the background, 
the range depresses 80 feet and then gradually rises 
to form a wooded hillside. An area on the hillside, 
level with the goniometer, was cleared to provide 
access for military vehicles used in visionic studies. 
This area is approximately 6760 feet from the 
center of the goniometer 

The 3144-foot range is equipped with ten equally 
spaced junction boxes located along the side of the 
path from control room to the background with one 
junction box at the background. Fourteen pairs of 
wire inter-connect these junction boxes with the 
control room so that power, communications, and 
instrumentation information can be transmitted 
The boxes have been surveyed so they act as range 
markers indicating the distances from the center of 
the goniometer 

Transmissometer receivers are installed on 10 
foot towers located beside the control room. Trans- 
missometer projectors are installed on 10-foot tow- 
ers located beside the background at 3144 feet and 
beside the cleared area at 6760 feet (the installa- 
tion of the projector at 6760 feet is not yet oper 
able). Temperature and dew point instruments are 
located beside the background and also outside the 
control room. An anemometer is mounted on the 
roof of the control room building. Other instru- 
ments which have been listed as being in the control 


room are used on the range as required 


Variable Background 
In order to provide a set of reproducible field 
Fig. 6 


ean be varied in reflectance, was constructed at one 


situations, an artificial background . which 


end of the 3144-foot range. Reflectance variation 


ean be accomplished since the background consists 
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Figure 5. View of range taken from 
one of the junction boxes (at right) 
and looking toward the background. 


of twelve vertical equilateral-triangular cylinders 
which can be rotated in unison on their vertical 
axes to form three possible solid area backgrounds 
of 20 feet high by 50 feet wide. The reflectance of 
each of the backgrounds so presented is determined 
by the reflectivity of the paint applied to it. The 4- 
foot by 5-foot metal panels which form the faces of 
the cylinders can be removed from the framework 
and turned around to present a set of three other 
reflectances. The orientation of the background 
ean be controlled at the background and controlled 
remotely from the control room. 

Military vehicles and personnel are used as tar- 
gets in front of the background. A special feature 
of this facility is an 8-foot by 8-foot flat target 
located 10 feet in front of the background. This 
target is painted an intermediate reflectance and 
remote control to be visible 


ean be oriented by 


(parallel to the background) or invisible (perpen- 
dicular to the background It is used to obtain 
data on target detection under various atmospheric 


conditions. 





Figure 6a. Close-up of rotating target in front of vari- 
able background. Each background panel is 4 feet by 


5 feet. 
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LIGHTING DATA SHEET 


Visionics Field Laboratory 


Program of Use 

This facility has been used to obtain visionic 
system information for visible, infrared, and ultra- 
violet components and systems. For example, 
searchlight photometry has been performed on the 
standard 60-inch searchlight and new general pur- 
pose 30-inch searchlight, the tank fighting lights 
utilizing tungsten, mercury compact and capillary, 
xenon compact and capillary and carbon are 
sources, and other various types of radiation pro- 
jection devices. Also, infrared and low level visible 


visionic viewing devices, é.g., weapon sight (sniper- 


scope), long range surveillance scopes, and binocu- 


lars, were tested to determine recognition and de- 
tection ranges of these equipments to correlate this 
field data with predictions obtained from the small 
scale laboratory research. Initial studies have been 
made to determine atmospheric effects, i.¢., scatter, 
absorption, and shimmer, on searchlights beams and 
reflected radiation from targets. These studies are 
performed in the ultraviolet, violet, and infrared 


portions of the spectrum. Image intensifier systems 


Figure 6b. View of background rotated to show tri- 
angular cylindrical shape, construction, operation and 
different reflectance of each side. 
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which use the stars for their light source have also of searchlights, but also for their visual evaluation, as well 
been evaluated on this facility as for evaluations of various viewing systems. Nothing 
: ean be more time-consuming than a field test of a searchlight 


In order to obtain objective data on visionic sys- 7 er 
. - and unless the proper facilities and procedures are estab 





tems, It is necessary to observe targets against dif- lished, such tests can be inconclusive. Here we have a 
ferent backgrounds to determine the effects of con- thoroughly planned system with complete facilities. This 
trast and/or determine the threshold condition for should save a considerable amount of nighttime work and 


detection or recognition. In one night on this result in a greater degree of accuracy and reproducibility. 
It would be interesting to have more of the details of this 
visionic laboratory, a viewer can be evaluated ob- 
‘ installation. How are the available power supplies regu 

ject vely for the artificial or real targets against lated? What is the type of receptor used in the searchlight 
three backgrounds with the controlled illumination photometry, and how is the range calibrated? How are the 
and with knowledge of the atmospheric optics con- transmissometers calibrated for zero attenuation? To what 
aceuri et the b eld? Vhe are the details of the 
ditions. In addition, the same experimental set-up ee y be held? What are the details of th 
, goniometer and the optical lever system for measurement in 
an be repeated at other times during the year, and 
: the vertical plane 


the data obtained with the modified viewer or new 


ve! in be con pare d to the original data Prior BENJAMIN GOLDBER( xp Ropert S. WisemMan:* We thank 
i development of this unique installation, se Mr. Kraweek for his comments and interest shown in this 
> borato 
ral nights were necessary for one to move the 

; The power supplies are not regulated but simultaneous 

view nstrumentation and targets to various sites : 
recordings are made of voltage, current, and candlepower 
tl irea to evaluate the viewers under different nd corrections for standard conditions are mad This 
tarcvet-ba rround conditions, and then it would be method of monitoring operating conditions and performance 
xt to impossible to repeat the experiment or con permits operating searchlights from field power supplies to 


" ' cetermine variations that may b expected in field ise. 
the data obtained with any past or future data ‘ pecte i 


;' ts Beeause of the wide iriety of light sources, it has not been 
nae ¢ naturi hackerour chang ith the ses , , 7 
il backgrounds change with the sea feasible to equip this facility with the necessary variety of 
sons \ithough this laboratory has only recently egulated power supplies 
mptleted fests ondueted during its on rhe receptors used it the photometry ire color corrected 
} rri ‘ eelle for the oO level sible the vies 
n have proved the value of being able to . r the high level visible. Other devices, 
: imineo photometer, luminous button photometer ind 
stan a! I asily l! asure the parameters of the : : 
. MacBeth illuminometer, are used when more sensitivity 1s 
YT rn? . 
uired These « s and instruments are calibrated using 
tandard mps ' proper eare is taken to standardize the 
Acknowledgments is and recorders, als 
rhe transmissometers are calibrated as reeommended by 
| iuthors xpress their grateful appreciation the manufacturer and the National Bureau of Standards. In 
‘ iditio morta et smiss¢ < has ‘ designe 
he present and former members of the technical uddition, a portal ransmissometer has been designed and 
’ > built at the iboratory and this instrument, which directly 
iff of the Warfare Vision Branch, U. S. Army : 
’ neasures the transmission between tw retrodirect reflec 
eng. r Resear and Development Laboratories tor positions so used to calibrate the installed trans 
forts made this facility possible nissometers 
The vertical tilt of the goniometer table is measured by a 
DISCUSSION system of light source, mirror, and seale similar to a galva 
nometer. The light source is mounted on the ceiling and 
2 horator s unique in that it con the beam is reflected from a mirror on the goniometer table 
t t s not ' } photon Sco on the ceiling 
‘ > N ’ 1 





Committee Lists in April 


\ revised listing of the Standing. General. Task and Technical Committees of IES for the 


vear 1958-1959 will appear in the April issue of ILLUMINATING ENGINEERING 
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|.E.S. LIGHTING DATA SHEET 


A.I.A. File No. 31/ 


- 


INSTALLATION AT PHILADELPHIA ELECTRIC CO., 1000 CHESTNUT ST., PHILADELPHIA, PA. 


Lighting a Load Dispatch Room 


LIGHTING OBJECTIVE: To provide a uniform, high level of illumination on load dispatch boards 


and on desks and instruments. 


GENERAL INFORMATION: Fie. 2 is a plan view of this large dispatch room. Height from floor to 
metal pan ceiling is nine feet. Colors and reflectances of major room surfaces are: 


80% RF dispatch boards green 
desks 


celhng white 
floor 

27-inch strip light gray 
adjacent to walls light gray 


central portion 


INSTALLATION: Fig. 2 shows the locations and designations of the luminaires, all of which are 


recessed in the metal acoustical ceiling. The average level of illumination on the desk tops is 132 


footcandles. The illumination and brightness values on the dispatch boards are as follows: 


Distance from 
Footcandles Footlamberts Ceiling Footcandles Footlamberts 
i2 73 12.4 60” 16.7 
24” 14.1 ” 
36” 14.9 


Distance from 
Ceiling 


43” oF 16.5 


‘ON OT ‘V'I'V 


ft 





Lighting a Load Dispatch Room (Continued) 


Lighting designed by Calvin W. Rudolph and William H. Johnson, Philadelphia Elec- 
tric Co., Philadelphia, Pa. 


Lighting data submitted by James R. Rodisch and George T. Anderson, Jr., Phila- 
delphia Electric Co., Philadelphia, Pa. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 


Series XXIII 
3-59 





Controlled Fluorescent Reflector Design 
For Sharp Cut-Off and Uniform Distribution 


A. LONG as a compact incandescent fila- 


ment was the source of light, luminaires could be 
designed assuming a point source and their charac 
teristics could be adequately described in terms of 
concepts associated with a cone of light diverging 
from the point source. The degree of control ob 
tained in incandescent street lighting was handled 
satisfactorily in terms of these familiar concepts 

The recent development of very bright fluores- 
cent lamps of small diameter':* has made possible 
the design of fluorescent luminaires which produce 
a controlled distribution of light. Fluorescent lamps 
of this type have the following inherent advan- 
tages : 

(1) By suitable reflector design, all light from 
the fluorescent luminaires can be directed below a 
chosen cut-off plane. 

2 Design for uniformity is possible with a 
single lamp end is more effective than designs em 
ploying many lamps packed tightly 
Superior performance and more efficient utilization 
of energy result. 

The design of controlled fluorescent luminaires 
requires the recognition of two basic characteristics 
of the fluorescent lamp: 

a The cross section of the fluorescent lan p is 
finite and must be treated as such in the design 

b) The distribution of light received from a 
fluorescent luminaire must be described in terms of 
the converging light cone 

The length of fluorescent luminaires is so great 
that they cannot be approximated by point sources 
at the distances for which the resulting distribution 
of light is to be ealeulated The concepts, such as 
candlepower distribution, which are based on the 
diverging light cone lose all validity with long fluo 
rescent luminaires. The distribution received at 
any point from a controlled fluorescent system must 
be specified in terms of the converging light con 

The paper describes how controlled fluorescent 
luminaires can be designed to properly utilize th 
advantages of the very bright, small-diameter fluo 
rescent lamp. Attention will be given to the design 


A paper presented at the Nation ul Technical Conference of the 
Illuminating Engineering Society, August 17-22, 1958, Toronto, Ont 
AUTHOR University of Connecticut, Storrs, Conn 
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Controlle d Fluore scent Re flector De sign 


By DOMINA EBERLE SPENCER 


of reflectors and the characterization of the result- 
The effect of interflec 
tions from transparent and opaque enclosing sur- 


ing distribution of light 


faces and the design of louvers for clear weather 


and for fog will also be considered 


Design for Cut-off 


Consider the design of a low-mounted system of 
fluorescent luminaires for illuminating runway or 
roadway surfaces. Lamps are mounted below eye- 
level of the observer The design criterion is two 
fold: 

] Direct glare from the luminaires is to be 
entirely eliminated 

(2) A nearly horizontal surface is to be illumi 
nated as uniformly as possible 

To satisfy the first criterion, no light from lamp 

reflector is allowed to leave the luminaire in 
cut-off plane. A 
schematic drawing of such a luminaire is shown in 
Fig. 1. The cut-off plane is tangent to the bottom of 
the lamp. The top of the luminaire eliminates 
direct light from the lamp beyond the cut-off plane 


’ 


directions above the chosen 


The principal reflector is designed, Fig. 2. so that 
no light from the lamp is reflected above the cut 
off plane. The reflector contour is the locus of all 
that the line AP tangent to the front 
of the lamp is reflected into a line PB parallel to 
the ent-off plane. Thus. the entire cone of licht 
APC is reflected into the cone BPD which lies 
If the radius of the fluo 


rescent lamp is R and the distance from lamp cen 


points such 


below the cut-off plane 
ter to y-axis is a, the equation of the contour*® ean 


be written parametriecally as 


d ia , 
where p = | curve is not a parabola but de 


aT 


venerates into a parabola if RO 


y* 


4a 


Spe nce) 








\ 
REFLECTOR \. 
CONTOUR 


\ TANGENT 
PARABOLA 
ar meen 
Figure 1. Reflector contour of luminaire designed for horizontal Figure 2. Contour for principal reflector. 
cut-off plane and low-level mounting. Solid curve shows non parabolic contour re- 
quired for horizontal cut-off plane (Equa- 
tion 1) with lamp of finite radius. Tangent 
parabola (Equation la) is shown as dotted 
curve. 


for a lamp of finite r: 10 inches high (extending from 18.5 inches to 28.5 


tangent parabola inches above the horizontal) and that cut-off plane 


alculated fro is horizontal. Then the light incident on the illumi- 
nated surface at distance s from the base of the 
luminaire is specified by giving the magnitude and 
beyond which interflections would occur. direction of a vector D at the point R where the 
runway and turnpike applications luminaires light is received. The vector is defined in terms of a 
course, be in finite sections set end to end ‘one of light from the luminaire which converges to 
ontinuous rows frequently extend over point R. The vector points in the direction of net 
t. Thus, the simple special case o! flow of energy at R and its magnitude is the number 
tely long row of luminaires is of practical of lumens per unit area incident on a surface per 
End effects will be considered in a pendicular to the vector at R. The vector D has been 
tion called the “pharosage vector” by Moon and Spen- 
luminaire is infinitely | he inverse cer.* For any other surface that is illuminated by 
square relation is not v: for any finite distance the entire source for which D is ecaleulated, the 
Suppose that the re f Fig he window number of lumens per unit area incident on the 
surface is found by evaluating the projection of the 
vector D along the inward drawn normal to the 

surface 
The horizontal and vertical components of D, 
D, and D, are plotted in Fig. 4. Light from both 
lamp and reflector is blocked by the reflector con- 
tour for points RP close to the base of the luminaire. 
At distanees which are large compared with the 
mounting height, the horizontal component falls off 
standards of nomenclature do not include an equivalent 


pharosage vector It is, however, readily measured 


irce at a given point P as follows Rotate a 
int P until its reading is maximum. The magni 
number of lumens per unit area incident on the 
direction is that of the inward drawn normal to 
f » photocell. The “illumination” on a surface which 
. : d by the entire source for which D is calculated is the 
size lamp and a given cut-off plane. mnanent of B clan 


Figure 3. A family of reflector contours for a given 


g the inward drawn normal to the surface 
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inversely as the square of the distance, while the 
vertical component falls off inversely as the first 
power of the distance. At 100 feet from the base of 
the luminaire, there is 49 times as much light inei 
dent on a vertical as on a horizontal surface. 

The large component of DY incident on a vertical 
surface can be utilized in two ways: 

(1) Lf the cut-off plane is rotated slightly below 
horizontal, major increases in the quantity of light 
incident on the horizontal result. For example, at 
100 feet a rotation through only one degree will 
nearly double the amount of light. 

(2) The large component of D can also be util 
ized by crowning the pavement as much as possible 
or by using raised buttons for marking. 

It should also be pointed out that the D-vector is 
useful only in predicting the appearance of a per 
fectly diffusing surface. Runway surfaces which 
are illuminated and viewed near grazing angles 
cannot properly be treated as perfectly diffusing. 
If the specular component is of significance, a more 
uniform appearance will be found than is implied 
by Fig. 4. 
best treatment of surfaces which depart from the 


Future investigations are planned on the 


familiar assumption of perfect diffusion. 
The extent to which the criterion of sharp planar 
Here, the 


number of lumens per unit area received on a 


cut-off is satisfied is shown in Fig. 5. 


photocell perpendicular to the radial direction is 


plotted as a function of angle below cut-off plane 
Measurements were made at a 40-foot radius and 
do not permit the prediction of the polar diagram 
for other values of r. The concept of planar cut-off 
is approximated reasonably well 

The second eriterion of uniformity over the illu 
minated surface is fairly well satisfied at turnpike 
10 to 40 feet 


non-uniformity is an inherent characteristic of the 


dimensions (Ss Llow ever, marked 


|\ Resuitan! Ors tr ®uhor 


\ | 





7S sift 


Figure 4. Distribution of light incident on horizontal 
and vertical surfaces from lumianire of Fig. 1, when 
mounted with top 28! inches above illuminated sur- 


face, as a function of distance from the luminaire. 
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Figure 5. Sharpness of cut-off for luminaire of Fig. 1. 

Polar plot of light incident on spherical surface 40 feet 

from luminaire of Fig. 1 as a function of angle below 

cut-off plane. Because of the large size of luminaire, a 

single polar plot cannot be used to predict the distribu- 
tion of light at all distances. 


distribution on runways which may utilize dis 


tances as much as 100 feet from the luminaire. 


Interflections 


The designer is faced with the problem of choos 


ing among the contours of Fig. 3. One generally 


starts with a minimum quantity of light which is 


to be attained, say, at the center of the runway. 


liow can we get as much light as possible out to 


the point where the minimum occurs? In order to 


maximize this minimum, we must maximize thi 
effective width of the reflector contour in the direc 
tion perpendicular to the cut-off plane. The num- 
ber of lumens per unit area received at the center 
of the runway is directly proportional to the width 
of the reflector and to the helios** of the lamp as 


The brighter the lamp and 


viewed by the reflecto1 


the wider the reflector, the more light is received at 


‘ 


the minimum. Note that the use of several equally 
bright lamps is of no value in a controlled fluores 
cent luminaire. A single lamp with a reflector ten 
times its width will produce as much light at the 
minimum as ten equally bright lamps placed side 
by side and with the added advantages of a con 
trolled distribution and elimination of glare above 
the cut-off plane Thus, the width of the reflecto 
in the direction perpendu ular to the cut of} plane 


should be as oreat as possible 
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| 20°" 
= = 7 SEE 


687 . 


aire is to be designed to send no light 





Figure 6. A lumin 
above the 20-degree cut-off plane, yet to illuminate the 
horizontal surface uniformly, from pole base to cut-off 


line. 


For a given width, the amount of light received 
from any of the reflectors of Fig. 3 will be the 
same at any point R for which the entire reflector 
is filled with an image of the lamp. If point R is 
moved close enough to the luminaire, the bottom of 
the principal reflector will no longer be filled. As 
R comes closer and closer, the effective width of the 
principal reflector decreases steadily until finally 
none of it is filled and it ceases to contribute any 
light to the illuminated surface. For example, in 
Fig. 4 the entire reflector is filled for all values of 
s greater than 11 feet and part of the reflector is 
filled between 3.3 feet and 11 feet. Final cut-off 
urs at 3.3 feet. The position of final cut-off and 
the shape of the distribution in the region of par 
tial eut-off are different for different members of 
the family of reflector contours. To reduce the peak 
associated with light from the principal reflector, a 
larger value of a (Fig should be used, so that 
the angle subtended by the lamp at the reflector is 
decreased. On this basis, one might tend to choose 
very large values of a and to place the lamp at the 
front of the reflector close to the window 
Consideration of interflections within the lumi 


naire gives a decisive way to choose the eontour 


Figure 8. Distribution of light incident 
on horizontal and vertical surfaces 
from luminaire of Fig. 7 mounted as 
in Fig. 6. Theoretical contributions of 


lamp, principal reflector and second- 


: / 
ary reflector are shown along with | 
some experimental data. 
Secondery 
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Figure 7. A solution to problem of Fig. 6 employing 
both a principal reflector from the family of Equation 


1 and a secondary elliptical reflector designed using 


Equation 2. 


The reflectance of the window is less than 5 per 
cent for angles of incidence less than 45 degrees. 
For angles of incidence greater than 45 degrees the 
reflectance rises sharply, approaching 100 per cent 
as the angle of incidence approaches 90 degrees. 
The most important eriterion for the preservation 
of sharp cut-off is that interflections must not per- 
mit any light to emerge from the luminaire above 
the cut-off plane. 

(1) For the position of the lamp this means that 
no direct light from the lamp shall be incident on 
the window at angles greater than 45 degrees, or 
that the height of the window is approximately 
equal to the distance of the lamp behind the win- 


dow, as in Fig. 1. 
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2) For the reflector, this means that a suffi- 
ciently small value of @ and a sufficiently narrow 
width of reflector must be employed so that no light 
reflected from principal reflector to window and 
back to principal reflector can emerge through the 
window at angles above the cut-off plane. Such 
stray light should be trapped in the top of the re 
flector, as shown in Fig. 1. 

(3) To trap as much stray light as possible and 
sharpen cut-off, the entire interior of the top of the 
luminaire above the cut-off plane should be painted 
a matt black. 

A portion of the light from the lamp can neither 
be reflected from the principal reflector nor emerge 
through the window. Some of this light can be 
utilized by employing a high-reflectance coating on 
the interior of the lamp.° For the angle illustrated 
in Fig. 1, the use of the “reflector lamp” raises the 
level of the entire distribution of light by about 16 


per cent. 


Design for Uniformity 


lf greater mounting heights are permissible, 


much better uniformity can be attained. Design 
criteria are: 
(1) No light from the luminaire is to be re 
ceived beyond one border of the illuminated area. 
(2) The incident light on the illuminated area 
is to be distributed uniformly. 
These criteria are suitable for such applications as 
overhead street lighting and floodlighting. 
Consider the example shown in Fig. 6. 


A lumi 
naire containing a single 8-foot lamp is to be de- 
signed with cut-off plane tilted 20 degrees below 
the horizontal. Mounting height is 25 feet. The 
illuminated 


68.7 feet. 


horizontal surface is to be uniformly 
from pole base to cut-off, which is at s 
Complete shielding is to be provided above cut-off 
plane. 

A solution is shown in Fig. 7. 
flector is a member of the family shown in Fig. 3. 
Practical considerations have imposed an arbitrary 
to the effective width of the 
For overhead lighting, a con- 


The principal re- 


limit of one foot 
principal reflector. 
tour as close as possible to the lamp produces opti 
mum coverage. Lamp and reflector are then 
oriented with respect to the window in such a way 
as to minimize interflections. The distribution of 
light incident on horizontal and vertical surfaces 
The theoreti- 


> 


as a function of s is shown in Fig. 8. 
cal distribution for lamp and principal reflector is 
a reasonable approximation to uniformity except 
near the pole base. 

A secondary reflector is now designed to produce 
an improved distribution in this region. Here sharp 
cut-off is not ordinarily desired, so an elliptical con- 
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Figure 9. Design of an elliptical reflector to focus a 
controlled beam of light at base of pole. 


tour can be employed, as shown in Fig. 9. Foci of 
the ellipse are at lamp center and pole base. The 
equation of the elliptical contour is 


2ala t bh) 


29a+b)+bcosd 


where 
b = distance from lamp center to pole base, 


\ b r,)--+ 2b vr. | 1 t cos 9, ) (b lo 


9 


are polar coordinates of top edge of win- 





oe 


soo 


Figure 10. Sharpness of cut-off for luminaire of Fig. 7, 
measured at 55 feet. The shape of the curve will be 
different at different distances from the luminaire. 
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dow. Equation 2 is readily derived from the more 
familiar equation for an ellipse in rectangular co- 
ordinates by transforming from rectangular coor 
dinates to polar coordinates with origin at a foeus 
of the ellipse. The polar form has been found much 
more convenient for calculating and drawing re- 
lector contours. The effective width of the ellipti- 
cal reflector is adjusted to give the desired D-vector 
at the base of the pole. The final result is shown in 
Fig. 8 together with experimental values. The ratio 
of maximum to minimum quantity of light incident 
on the horizontal surface over a distance of 60 feet 
is only 2:1. Polar distribution in the vertical plane 
at a clistance of 55 feet from the lamp is illustrated 
in Fig. 10. This curve does not describe the distri- 
bution at other distances. Calculations at other 
points must be made using the converging light 
cone at R and the vector D. An experimental iso- 
lux diagram is shown in Fig. 11 for a single 8 foot 


luminaire. 


Louvering 


End effects will now be discussed. Controlled 
fluorescent luminaires are ordinarily constructed in 
8-foot sections. End-caps on 8-foot spacing thus 
provide a certain amount of louvering. If these 
end-caps are perfectly specular and precisely per 
pendicular to the cut-off plane, they will reflect no 
light above the cut-off plane. But as no surface is 
perfectly specular, end-caps may not be precisely 
planar or precisely vertical, and there is some stray 
light in the luminaire. Specular end caps are a 
source of direct glare. Consequently, all end-caps 


which may be viewed by observers should be 
painted matte black 

In order to reduce the veiling effect of the illumi 
iated layer of fog, intermediate louvers have been 


uggested for runway and turnpike applications 


. 8, 
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Isolux plot for a single 8-foot luminaire 
with 20-degree cut-off, Fig. 7. 


Figure 11. 


i 


This problem has been studied in detail elsewhere.' 
The conclusions are that a moderate amount of 
louvering (up to 30 degrees) would not appreciably 
reduce the veiling effect of the fog (Fig. 12). If 
further louvering is introduced the veiling effect 
of the fog is reduced; however, the apparent ad- 
vantage is offset visually by an accompanying re- 
duction in the illumination on the runway surface. 


Thus, intermediate louvering is not recommended. 


Conclusions 

The paper has outlined procedures for designing 
controlled fluorescent luminaires to provide com- 
plete shielding above a chosen cut-off plane and 
uniform illumination of a chosen surface. Examples 
have been given which illustrate to what extent the 
design criteria can be realized. An accompanying 
paper describes the range of applications to which 
these design procedures have been applied.* 

Thanks are due to Robert Cuikay and Lambert L. 
Montgomery of Sylvania Electric Products, Inc. for 


assistance in the calculations. 


Figure 12. Effect of louvering of run- 
way luminaire in fog. Veiling effect 
«sot of feg is essentially unaffected by 
2200" moderate amount of louvering. Strong 
louvering greatly reduces incident light 
and defeats purpose of luminaire. 
Here a = attenuation of fog, 
= = distance from luminaires to 
center of runway, 
¢ = angle of pilot’s line of sight 


P al 
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Factors to be 


DISCUSSION 


Merie E. Kecx:* The principles of reflector design for 
fluorescent lamps using specular materials as set forth in 
this paper are not new in the lighting industry, but have not 
been stated in these terms before. It is indeed desirable to 
see the theoretical optimum expressed as in this paper. In 
practice, it is seldom desirable to limit the design to the 
theoretical optimum and make the sacrifices in maximum 
candlepower and luminaire efficiency that result. I have a 
few pertinent comments to make, which I believe may 
clarify certain points 

(1) The very bright fluorescent lamps of small diameter 
referred to at the beginning of the paper are, I assume, the 
These 


are no smaller than previous fluorescent lamps and the 


one-inch diameter 1500-ma type fluorescent lamps 


design of specular reflectors with controlled distribution is 
not related, timewise. to the development of such lamps 

(2) A reflector of the family of contours defined by 
equation (1) or Fig. 3 will not produce as much candle 
power as a pure parabolic contour, even though it may 
appear fully flashed to the eve. This sacrifice in maximum 
candlepower is the price which must be paid for the inelu 
sion of a sharp cut-off plane. The closer the design angle 
of maximum eandlepower is to the design angle of cut-off, 
the greater will be the reduction in maximum candlepower 
for a fixed size window opening. 

(3) It is seldom true in a practical situation that ahso 
lute cut-off is a requirement and, hence, it is seldom nee 
essary to resort to the matte black enclosing surfaces which 
the author uses. For academic purposes, it would be inter 
esting if the author would tell us the luminaire efficiency of 
the two designs indicated in the paper. 

(4) T find it easier to visualize the calculation of illumi 
nation on either a horizontal or vertical surface to he 
lighted by using Moon’s linear source method as published 
in the seeond edition of the TES Lighting Handbook. Ap 
pendix A-29. The cross-sectional polar distribution curve is 
applicable for one set of angles, and, in the axial direction, 
the distribution is a tangental sphere. This will give some 
inaccuracy close to the luminaire, but is sufficiently accurate 
for most purposes, 

(5) T am a little surprised that the author limited her 
techniques to reflector design in this problem. I believe that 
a prismatie control surface replacing the plain glass door 
might have permitted a smaller and more efficient luminaire 
with equally good control. In two recent practical designs 


*Outdoor Lighting Engineering, Westinghouse Electric Corp., Cleve 


land, Ohio 
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requiring good optical control, namely, a parallel-to-the 
curb fluorescent luminaire for street lighting and a mer 
eury vapor luminaire for divided highway lighting, both 
of which were covered in papers presented at the 1958 
National Technical Conference, we have found it desirable 
to utilize both a specular reflector and prismatie control. 


DOMINA EBERLE Spencer:* Mr. Keck is to be congratulated 
on his detailed comments. There are, however, some impor 
tant concepts developed in the paper which it seems that he 
has not fully understood. 

While Mr. Keck suggests that it is seldom desirable to 
limit design to the theoretical optimum, my firm belief is 
that we should always design for the theoretical optimum. 
For a given size of reflector, the methods of this paper do 
not require ‘‘ sacrifices in maximum eandlepower.’’ By using 
reflector contours belonging to the family described in the 
paper, the maximum possible quantity of light (for a given 
width of reflector) is attained at a remote point. There is 
no sacrifice. In addition, we have the free bonuses of sharp 
cut-off and control of the distribution of light. 

Mr. Keck also discusses “sacrifices in luminaire efficiency.” 
IT feel that the word efficiency is so misused in lighting 
design that Professor Moon and T have suggested that it 
be eliminated and replaced by the word logance. There is 
always the preconceived notion that efficiency must be hich, 
the implication being that an efficiency below 80 or 90 per 
eent implies sinful waste. But, if a luminaire has high 
efficiency and does not satisfy basie visual criteria, it is of 
no visual use. Luminaires should he designed primarily to 
satisfy siqnificant visual criteria. Onlv as a secondary con 
sideration should efficiency enter, and then only in the com 
parison of alternative proposals, all of which satisfy visual 
which 


control the light and give lower efficiency, than in high 


criteria. Generally. one ean see better in svstems 
uncontrolled pools of 


T feel that we should trv 


efficienev svstems characterized by 
light and glaring non-uniformity 
to maximize the visual benefits rather than the efficiency 
Next let us consider the 
Keck’s discussion 
1 Although the lamps emploved in the 


numbered comments in Mr 


reflectors de 
scribed in the paper are not smaller in diameter than some 
previous fluorescent lamps, they are much brighter than 
previous lamps of the same diameter and much smaller in 
diameter than other lamps of similar lumen output. The 
nossible the nresent 


development of these lamps did mak 


development. None of the present applications would have 


been practicable if larger lamp diameter required larger 
reflectors for the same amount of control. or if smaller 
lamp output reduced the quantity of light available 


Brighter fluorescent lamps of even smaller size would im 
prove the application potential of controlled fluorescent 
lighting. 

2 Here, it seems, Mr. Keek has misunderstood the basi 


design prineinies of the paper For the same effective 
width of reflector, a fully flashed parabolic reflector and a 
fully flashed member of the family of non-parabolie reflee 


tors would produce exactly the same “maximum candle 
nower.’’ The difference between the two tvnes of reflectors 
lies entirely in the sharp eut-off possible with the new type 
ind in the eontrol now possible over the distribution at 
points close to the luminaire 

} Tt should be noted that the use of reflector lamps 
salvages part of the light which Mr. Keck fears will be 
absorbed in the black enelosing surfaces. The efficienev of 
the Inminaires designed from the family of contours of 


*Author 


Desiaqn 
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Equation has run from 40 to 55 per cent, depending on 


the degre of control required. Other methods of design, 
which retain the advantages of the present designs will 
permit eflicienci yproaching 100 per cent, but these are 
black enclosing surfaces are essen 
etained 

we the approximats 
Professor Moon, I find 
ileulation method also found 
This latter is a little more 
the discrepancies otherwise encountered 
applications of controlled fluorescent 
on has been given to the possibility 
However, as reflectors can be 
he finite cross-section of 


of the prismatic reflee 


tors would certainly deerease the sharpness of the cut-off. 

Probably the diserepancy between Mr. Keck’s point of 
view and mine is quite fundamental. He does not seem to 
feel that much can be done about quality of lighting in 
outdoor work and concentrates on getting a quantity of 
light with relatively little attention to how it is distributed. 
My attitude is quite different. I am dreaming of street 
lighting, runway lighting and floodlighting which produces 
the optimum visual environment for nighttime seeing. Ac 
cepting the limitation of a dark sky, what is the best field 
of view for the task at hand? It is not enough to satisfy 
the present IES Recommended Practice for Street Lighting. 
We should not be satisfied until we can design lighting 
which is to outdoor applications what the luminous ceiling 
is to interior lighting: a realization of the optimum lumi 


nous environment. 


Luminous Element for Lobby Lighting 


A transilluminated ceiling, of 43-inch square convex 
acrylic plastic diffusers in hinged aluminum frame, pro- 
vides 45 footeandles after six months operation in the 
lobby of the five-story office building of the Jewish 
Federation of Chicago. The hinged frame is supported 
by steel cross supports which are 48 inches on centers. 
Fastened to these steel supports are wedge-shaped teak- 
wood baffles, 3 inches deep. The baffles, which match 


the teakwood paneling in the lobby are permanently 


fixed to the cross supports, allowing diffusers to be 
opened and closed without disturbing the baffles. 

Above the diffusers are 40-watt T12 standard cool 
white rapid start lamps, mounted in a grid channel 
system with the center of the lamps 18 inches above the 
plastic. They are on 27-inch centers. Brightness of the 
ceiling varies from 125 to 175 feotlamberts. 

Photo and data courtesy of Melvin Cohen of A. 
Epstein and Sons, Inc., Engineers, Chicago, Ill. 


ILLUMINATING ENGINEERING 





|.E.S. LIGHTING DATA SHEET 


~ 
_ 
ie] 
6 
a 
& 
A 
~ 
< 
_ 
< 


INSTALLATION AT GENERAL ELECTRIC CO., MILWAUKEE, WIS. 


Lighting a Private Office 


LIGHTING OBJECTIVE: To provide functional lighting for the various tasks performed in a private 


office and to serve as a demonstration of three lighting levels. 


GENERAL INFORMATION: This room measures 16 feet by 20 feet. The height from floor to the 
plastic louver ceiling is eight feet. The ceiling plenum above the plastic is two feet in depth. 
Colors and reflectances of all major surfaces are as follows: 

plenum off white 70% RF blinds light green 3$ RF 
ceiling panels “frosty” 25% RF desk top light wood 39% RF 
ceiling tile white : RF desk top blotter green 2 RF 
block wall light green 3¢ RF carpet beige © RF 


INSTALLATION: One 12-foot by 16-foot Curtis Lighting, Inc. special Strato-Lux lighting system 


provides three levels of illumination in this office, with 130 footeandles as the maximum. Every 


(over) 
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Lighting a Private Office (Continued) 


third row of lamps in this installation is group switched. The Strato-Lux lighting system con- 
sists of: 18 Curtis catalog No. 26562-16 wired Curtistrip units, mounted eight inches on center, 


each equipped with four 40-watt T-12 cool white rapid start lamps; and 48 Curtis catalog No. 


9123 two-foot by two-foot CurtiCell plastic louver diffusers. The louver diffusers are made of 
double layers of vinyl plastic formed to create an eggcrate louver bottom effect. The top sheet of 
plastic is to diffuse the light and reduce specular reflections. 

Brightness readings after about 10 months operation were: 


eiling panels ceiling tile 
center, straight up 50 fL wall 
center, at 45 degrees 220 fL blinds 
border, at 45 degrees 100 fL desk top 
desk blotter 


Lighting designed by Wisconsin Electric Power Co., Special Services (Lighting) Sales 
Division and William Lowell of General Electric Co., Lamp Department; 
Installed by Good Electric Co., Milwaukee, Wis. 


Lighting data submitted by Ray G. Eigner, Milwaukee, Wis. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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Analogue and Digital Computer Solutions 
Of Daylighting Problems 


Daylighting Design 


Daylight and lamplight are introduced into 
rooms in order to provide a luminous environment, 
fitted to the performance of visual tasks by man in 
a comfortable and effective manner. Lighting de- 
sign is concerned with the formulation of lighting 
systems that conform both to the visual and to the 
economic requirements. In order to evaluate the 
performance of a lighting system, when it exists 
only on the drawing board, the illumination and 
juminance distribution within the room must be 
predicted. This predetermination of luminous 
quantities is complicated by the many independent 
variables (e.g., wall, ceiling and floor reflectances, 
location and size of light input and room geometry 
that define the system. 

Both experimental and analytical studies hav 
been performed to provide data and/or analytical 
representations which allow the designer to predict 
the illumination and luminance patterns in a day 
lighted room. Perhaps the most extensive collection 
of empirical data describing daylighting in rooms 
Research 


Although 


great quantities of useful data have been generated 


has been reported by the Daylighting 
Group! of Southern Methodist University 


by empirical studies, the diversity and dynamics of 
architectural design prevent, for economie reasons, 
an exhaustive study of all cases of interest to the 
lighting designer. 

To fill the need for a more flexible source of 
design data, several analytical methods for the 
predetermination of luminances in daylighted rooms 
have been reported, as by Dresler.* Some of these 
analytical methods are characterized by simplifving 
idealizations that cause the mathematical-model 
behavior to depart widely from the real situation 
The application of the integral equation method to 
the daylighting problem has been suggested by 
Spencer and Stakutis,® but this method has not de 
veloped because the integrals that arise are difficult 


to solve in closed form 


A paper presented at the National Technics 
Illuminating Engineering Society, August 17-22 
AUTHORS Dept. of Engineering, Unive 
Angeles, Calif. This paper accepted by 

1.E.S. as a Transaction of the I nating 
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Solutions of Daylighting Problems 


By PHILIP F. O'BRIEN 
JAMES A. HOWARD 


Analogue and digital computers may be em- 
ployed for the solution of the finite differ- 
ence equations which describe daylighting 
and/or lamp-lighting systems. Asymmetrical 
locations of daylighting sources and the non- 
uniformity of the outdoor luminance pattern 
are complicating characteristics which can be 
treated by this analytical method. An ideal- 
ized daylighting problem is solved by com- 
puters of the two types and the relative fea- 
tures are discussed. Analytical and experi- 
mental data for two daylighting systems are 
compared. 


The finite difference equations* which are derived 
from the Fredholm integral equation seem to pre 
sent the most flexible tool for the davlighting 


problem. Several authors, including Dourgnon 


France), Centeno and Zagustin® (Venezuela), and 
O’Brien,*? have pointed out the adaptability of the 
finite difference equations to daylighted rooms and 
outdoor spaces with asymmetrical source locations 


and reflectance distributions. Dourgnon® has sug 
vested that a digital computer be employed to solve 
the finite difference equations while O’Brien’ has 
shown the use of the Luminous Analogue Computer 
for a room with daylighting 

In order to illustrate the use of this analvtical 


method for daylighting design and, also, to discuss 
the application of computers, three daylighting 
systems are analyzed in this paper. The first prob 
lem, an infinitely long square section hallway, is so 
idealized as to be trivial, but was chosen to help 
Prob 
lems II and IIT were chosen to allow a comparison 
Some 


explain the details of this analytical method 


between experimental and analytical data 
indication of the order of accuracy to be obtained 


by this method is riven by this comparison 


Problem I — Infinitely Long Hallway 

A very long hallway of square cross section is 
lighted by a clear window that occupies the entire 
north wall, as shown in Fig. 1. Because the window 
wall looks toward the north, and the direct solar 
illumination is incident on the south opaque-wall, 
the solar luminous-flux that enters the hallway 
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Figure 1. Sectional view of long hallway (Problem 1) 
lighted from ground and sky through a window-wall of 
80 per cent transmittance and 20 per cent reflectance. 


omes from the ground and sky whose luminous 


emittances are assumed uniform at 1000 and 2000 
lumens per square foot. respectively The window 
wall has an 80 per cent transmittance and a 20 per 


ent reflectance 


it is postulated that the transmit 
tance is independent of the angle of incidence and 
the direction of the transmitted flux is unchanged 
at the window and the reflected flux is perfectly 


diffuse at all surfaces of the room. The surface re 
flectances are as shown in Fig. 1 and the subscripts 
1,2. 3 and W refer to the walls, ceiling, floor and 
vindow-wall, respectively. 

The finite difference equations which describe the 
long hallway are as follows, if each surface is 
lumped as a single element of uniform luminous 


emittance 


surface reflectances (dimension 
less ) 
the shape modulus: the fraetion 


of flux (lumens) leaving area A, 


which is directly (without inter 
reflection intercepted by area 
1 dimensionless 


' the 


of the surfaces including all inter 


average luminous emittances 


reflections (lumens per square 


foot 


the average initial luminous emit 
tances of the surfaces before in 
terreflections (lumens per square 


foot 


If the luminance pattern in the hallway is to be 
predicted, the equations are solved for L,, Le, Ls 
and Ly. Note that Ly is the luminous emittance of 
the window only with regard to indoor interre 


flected flux and the actual luminance viewed will be 


178 Solutions of Daylighting Problems 


O’Brien-Howard 


the sum of the indoor and the outdoor luminances. 

The coefficients of the total luminous emittances 
are the shape moduli and the surface reflectances 
which are independent of the value of the stimutus 
or input terms on the right hand of Equation (1 
This suggests that a single input term Lo,/ 9, should 
be considered at a time, and the usual flux transfer 
functions L,/Le, be computed. A set of these flux 
transfer functions for the particular geometry and 
reflectances of the long hallway would allow the 
computation of the total emittances L, by super- 
position. Briefly, transfer functions linking the 
outdoor and indoor luminance patterns are re- 
quired for daylighting design 

Another approach to the solution of Equation (1) 
is to change the form to that of Kirchhoff’s node 
equation.* When the finite difference equations are 
in the form of Kirchhoff’s equation, an analogue 
network which contains all the terms of Equation 

1) can be constructed as in Fig. 2. The equivalent 
circuit or network model, Fig. 2, of the long hall- 
way can be solved by conventional network analysis 


for L,, Le ete., or an electrical network with 


parameters of the proper value can be built and 


the potentials proportional to L,, Le, ete. can be 
measured with a voltmeter. The Luminous Ana- 
logue Computer’ is an adjustable electrical network 
which is used in this latter manner. 

Regardless of whether the finite difference equa 
tions or the network are employed, the 
shape moduli and the initial division of 
the flux within the hallway must be 

computed. As shown in Table I, only 
two shape moduli need be computed be 


Loe 








Figure 2. Equivalent circuit or network representation 


of the long hallway (Fig. 1). 
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TABLE I — Data for the Analogue and Digital 
Computer Solution of the Long Hallway 
as Described in Figs. 1 and 2. 


Reflectances: 
Shape Moduli: 
Po43 = F342 


Py = 0.7; Ps 


= 0.8; pg =—0.5; py = 0.2 


Fi, w= Fw = 0.414214 
Fi43=Fs3.w=Ffeow F , ~» g = 0.292893 


Initial Luminous Emittances (lumens /ft?): 
L 347.94; I 187.45; IL 234.31; Loy = @ 


01 


cause of symmetry. The initial luminous emit- 
tances in Table I were computed by the following 
relationship : 
Lon =n ty [Lexy Fa-> sky 7 Lgrouna F,, +> ground | 
where : 
Lon = the initial luminous emittance of sur- 
face A, in the room (lumens per 
square foot 
=luminous reflectance of A, (dimen- 
sionless 
= specular transmittance of the glazing, 
equal to 0.8 in this problem (dimen- 
sionless 
Lexy, Lerouna = luminous emittance of the sky and 
ground, respectively (dimensionless). 
F «xy = shape modulus from A, to the sky, 
that is, the fraction of diffuse flux 
leaving A, which streams toward the 
sky (dimensionless 
F’,~-» grouna = Shape modulus from A, to the ground 
(dimensionless). 

If the sky and ground luminance pattern were 
each non-uniform, regions or finite steps of nearly 
uniform outdoor luminance could be considered by 
merely including additional terms L,, PF, » within 
the bracket of Equation (2 
Low is zero because the flux streaming through the 


As shown in Table I, 


clear window is non-diffuse, and the initial inputs 
Lo, to Equation (1) must be diffuse. That is, for 
the convenience of analysis, the luminous stimuli 
Lo1, Loo, and Los, which are diffuse fluxes, are em- 
ployed rather than the non-diffuse window. In this 
highly idealized problem, the initial and higher 
order incidences of luminous flux at the room sur- 
faces are postulated to be uniform. The truncation 
error‘ associated with this postulate can be reduced 
by dividing the room surfaces into smaller but 
finite areas for the analytical treatment. 

The total luminous emittances L,, Le, Lg and Ly 
of the long hallway can be computed by solving 
Equation (1) using the numerical values for room 
geometry (shape moduli), room properties (reflect- 
ances) and luminous inputs (initial luminous emit- 
tances) as reported in Table I. By solving the 
finite difference equations, Equation (1), with a 
small general purpose digital computer (7.¢., the 
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Bendix G-15D) the total luminous emittances 
shown in Table II were obtained. As an alternate 
approach to the solution of Equation (1), the 
equivalent circuit (Fig. 2) of the long hallway was 
set on the Luminous Analogue Computer. The 
emittances obtained by this analogue method are 
also reported in Table II. The percent error of the 
analogue solution relative to the digital solution is 
associated with inaccurate settings of the resistances 
and errors in the voltmeter readings. An average 
error of one per cent seems to be characteristic of 
the analogue values. Local and global errors asso- 
ciated with stochastic and/or biased uncertainties 
in the potential and resistance settings need to be 
investigated as Spencer® has done for the Inter- 


flection Method. 


Analogue Versus Digital Computers 


Some relative advantages and limitations of the 
application of the Luminous Analogue Computer 
and a small digital computer like the Bendix to 
daylighting problems are: (1) the program time, 
or time to compute the shape moduli, is identical 
for the two types; (2) the time to place the problem 
on the Analogue Computer is slightly longer be- 


i, F 
é n V > ww 


must be computed and set on the machine, but the 


cause the parameters (Lo,/ ,) and (1 


shape moduli and reflectances can be fed to the 
digital computer directly as through an electric 
typewriter; (3) the characteristic data for a par- 


ticular daylighting problem can be stored on 
punched tape, punched cards or magnetic tape on 
the digital computer, but the input data must be 
reset manually each time a new problem is placed 
on the Luminous Analogue Computer; (4) for a 
particular set of room and input characteristics the 
solution time for the Analogue Computer is effec- 
tively instantaneous, while a relatively slow digital 
computer like the Bendix takes about ten minutes 
to solve a room represented by ten surfaces; (5 
the Luminous Analogue Computer is, at present, 
limited to rooms represented by ten surfaces (al 
while the Ben- 
dix G-15D has a standard program for a fifteen- 


though it could be expanded easily) 
surface problem; (6) synthesis of required lumi- 
nance patterns in terms of inputs and room reflect- 


TABLE I! —Comparison of the Total Luminous 
Emittances of the Surfaces of the Long Hallway (Fig. 1) 
as Obtained with the Bendix G-15D Digital Computer 

and the Luminous Analogue Computer. 


Machine L, 


Digital Computer 
Analogue Computer 560 
Per Cent Frror 
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Sectional view of daylighted room studied 
experimentally by the 8. M. U. Daylight Study Project 
(Reference | and Problem II of this paper). 


Figure 3. 


plished with the Ana 
the iterative process 1s 
idgment of the operator, 

- is not effectively used if it 
in the computing process; 
the Luminous Analogut 
ent of the initial cost 

rs of the Bendix G-15D 


ii—sS.M.U. Test Room 


of the Luminous Ana 
a bilateral daylighting prob 
nployed by the S.M.U. Day 
sup’ was chosen for analysis 
room dimensions are 32-foot 
the fenestration, 64-foot 
ight The fenestration con 
which extends 8.5 feet from 
restory that extends 2.75 feet 
opposite wall. Both win 
eneth of the room. In order 
tances specified in reference 
tance values were used: ¢ 


0.85, ¢ floor 0.3, © win 


rABLE Ill 


The programming of the Luminous Analogue 
Computer for this problem consisted of: (1) divid- 
ing the room surfaces into ten surface elements as 
shown and numbered in Fig. 3, (2) computing the 
geometrical parameters or surface to surface resist- 
F + mAn) as listed in Table III, (3 
computing the surface reflectance parameters (i.¢., 
on/ (1—p¢n) An) as listed in Table III, and (4) set- 


ances (i.é., 1 


ting the input-flux controls at the main window and 


clerestory so that the input to the room was 80 
lumens per square foot of window area. As shown 
in Table III, certain surface to surface resistances 
e.g., R, 
the same plane and do not “see” or directly ex 


are infinite because the surfaces lie in 


‘hange luminous flux with each other. 

In order to compare the performance of the net- 
work with the empirical data published by the 
Southern Methodist Daylighting Research Project, 
the condition of diffuse control at the fenestration 
or equal sky and ground luminosity was selected. 
These empirical data are plotted in reference 1 for 
both the main window and the clerestory or bi 
lateral window 

In Fig. 4, 


i.e., 30 inches above floor 


the illumination on the work plane 
is plotted as a function 
of position with respect to the fenestration and in 
the middle of the room with respect to the length 
The illumination from the main window and cleres 
tory are plotted separately and together. The data 
points as shown on Fig. 4 were computed from the 
data contained in Figs. 13 through 18 and from the 
The difference 


between the analytical and experimental values is 


equation on page 107 of reference 1 


less than five per cent in all cases 

A value of 80 lumens per square foot for the 
luminous flux input at the windows was chosen be- 
cause this is a convenient value to set on the Lumi 
nous Analogue Computer. If the input of luminous 


flux at any window is adjusted by a multiplying 


Surface to Surface and Reflectance Resistances for the Test Room as Shown in Fig. 3. 


Subscripts Refer to the Areas Designated on Fig. 3. 


a L/P a= me Ay 


Surface 
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Figure 4, Illumination distribution on work plane and 

across the room with respect to the fenestration. The 

solid line was computed from the network, while the 

data points were obtained from the S.M.U. Study 
(Problem II of this paper). 


factor, all illuminations and luminous emittances 
associated with that window are simply adjusted 
by the same factor. For example, if the input of 
the large window had been 160 lumens per square 
foot, the illumination on the work plane five feet 
from the window would be 69 lumens per square 
foot 

In Fig. 5, the effect of floor reflectance on the 
illumination of the work plane is shown for floor 
reflectances of 0, 30, and 100 per cent. These data 
indicate that the illumination on the work plane at 
a location 27 feet from the clerestory will be in 


ereased 50 per cent when the floor reflectance is 


a 
° 
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° 
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Figure 5. Effect of floor reflectance on work-plane 
illumination in 8. M. U. Test Room (Problem II of this 
paper). 
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raised from 0 to 30 per cent, and will be increased 
about 400 per cent when the floor reflectance ap- 
proaches 100 per cent. Because the experimental 
data of reference 1 are reported for a single floor 
reflectance of 30 per cent, the calculated data of 
Fig. 5 cannot be compared to these experimental 
data. 

The total luminous emittance of the ceiling as a 
function of position with respect to the fenestration 
6 with fenestration input and 
With normal 


is plotted in Fig. 
floor reflectance as the parameters. 


reflectances (€.9., Sceiting 85, Pwalls 0.7, Snoor = 
0.3), the brightness ratio on the ceiling is about 3 
for the input at the main window alone but is re- 
duced to about 2 when the clerestory is added. 

When the normal reflectances, as listed above, 
are used, the maximum brightness ratio in the room 
is 14 to 1 from the window to the floor. This bright- 
ness ratio is reduced to 2 to 1 when the floor is 
made white. In Fig. 7 the total luminous emit- 
tances of all surfaces in the room are reported. 

In addition to the illumination on the work 


plane, the illumination on a plane of any orienta 


tion may be computed with the data provided by 


MAIN WINDOW 
Prioor”*! 0 


MAIN WINDOW + CLERESTORY 
Prioor * 2-5 
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Prioor “9-5 
CLERESTORY pe; oon * 0.3 


TOTAL LUMINOUS EMITTANCE OF CEILING 
(LUMENS /FT2) 
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Figure 6. Computed luminous emittance distribution on 

ceiling of S.M.U. Test Room (Problem II of this 


paper). 
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Figure 7. Illumination on a vertical plane at work plane 
height in center of S.M.U. Test Room (Problem II of 
this paper). 
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7 LOUVERS 


—— 








Figure 8 S.M.U. Test Room (Reference 9 and Prob- 

lem Hl of this paper) with horizontal louver control. 

The finite areas used in the network analysis are num- 

bered around the room: p ceiling 0.8, » walls 0.7, 
floor 0.3, » window (effective) 0.42. 


etwork solution. For example, the illumina- 
n a vertical plane looking toward the main 
dow from position B of Fig. 3 is represented by 
twork of Fig. 7. As shown in Fig. 7, the illu- 
on on the vertical plane at the center of the 
at the work-plane level is 29 lumens per 
foot looking toward the large window, but 
15 lumens per square foot looking toward the 
These data may also be employed to 


the shadow forming conditions within the 


Problem Ul — Daylighting Through Louvers 


Che finite difference approach may be used to 
ly daylight transfer to a room with louvered 
itrol at the windows. The general approach is to 
the louver and room as two separate systems 
network method is first used to derive transfer 
tions which relate the daylight flux into the 
room via the louver to the sky, ground, and direct 
daylight fluxes at the outside plane of the louver 
Once the transfer functions for a particular louver 


have been determined, the total daylight 


INPUT AT 
A, OF 
Ly*Los*!.0 
Loi Loa*bog® | A, eA, 
P,*P, G45" 
<——__—————_—_ 


OUTSIDE j 


Ps 


A 


Figure 9. 


flux transferred can be computed for all sky, ground 
or direct input conditions. With the total daylight 
flux coupled through the louver used as a luminous 
input, the luminance pattern within the room may 
be computed with the aid of the Luminous Ana- 
logue Computer. 

In order to demonstrate the utility of the net- 
work approach for the solution of louver-room 
problems, the room with horizontal louver control 
for daylighting which was studied empirically by 
Griffith® was chosen for analysis. As shown in Fig. 
8, the room is 30 feet wide with respect to the win- 
dow, 30 feet long and 12 feet high. The window ex- 
tends the entire length and height of the room 
above a three-foot sill. In order to allow compari- 
son with the experimental study, the following re- 
flectance values were used: 2 wats = 0.7, 2 toor = 0.3, 
© ceiling ' 0.42 

The unit configuration of the louvers is shown in 
Fig. 9. The louvers are the adjustable horizontal 
type used in conjunction with a flat glass window. 


0 5, ? window effective 


As indicated, the geometry of the louver can be 
described by the slat width, W, the slat spacing, L, 
and the angle of tilt of the louver 6,. W, LZ and 6, 
for this study are 1.25, 1.00 and 45 degrees, re- 


spectively. A louver reflectance o, of O 70 is used. 


The analysis is restricted to a louver element rather 
than the entire system, for purposes of simplicity. 
This approach assumes that each element of the 
louver system behaves in the same manner, and 
what is characteristic of the element is also charac- 
teristic of the system. It is also postulated that the 
louver slat is infinitely long so that the problem 
ean be reduced to a two dimensional representa- 
tion. The basic shape modulus which describes the 
geometry of the space between the louver slats is, 


in terms of symbols of Fig. 9, as follows: 


Ls*los (INPUT) 





Louver geometry and its network representation using four areas. 


(A) Element of louver system with geometry, reflectances and initial luminous 
emittances as shown. (B) Network representation of louver using four areas. 
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, 1+(L/W)—\/1+(L/W)?+2(L/ W)sin 6, 
Fa, 4s = 


») 
3 


The amount of flux coupled through the louver ele- 
ment is related to the sky, ground and direct solar 
inputs to the element by the expression : 


E, [Lexy Kg + Lent Ke T L airect Kp] 4 } 


where : 

E,= Total illumination including interre- 
flections on surface A, in Fig. 9 (lu- 
mens per square foot). 

Ks,Ke,Kp=Transfer functions for sky, 
and direct solar inputs as defined in 


ground 
following equations (dimensionless 
Ls,Lg@= Average luminous emittaneces of the 
sky and ground, respectively (lumens 
per square foot 
Lp = Initial luminous emittance (before in- 
terreflections) of slat area exposed to 
direct solar illumination (lumens per 


square foot 


The contribution of the sky and ground to the 
at the inside plane 


illumination of A, (see Fig. 9 
of the louver system is given by a part of Equation 
4) as follows: 

E, (sky + ground (Lg Kgt+LagKg 
If Lg is set equal to Lg in Equation (5) and the 
quantity Ey, is expanded in terms of the shape 
moduli and emittances of all surfaces which A, sees, 


the quantity (Ks + Kg 


(Ket Ko)=(—— >1i7 = >ot ess) 


As shown in Fig. 9, all flux entering the louver 


is defined as: 


elements streams through As. If Ag is assumed to 
have zero reflectance, the emittance of surface 3 is 


Le = Lg. 


sented by the network of Fig. 9B 


The louver element of Fig. 9A is repre 
The solution of 
this network will yield the values of L, and Le in 
Equation (6). Equation (6) allows the sum of the 
sky and ground transfer functions to be computed 
For this particular problem the sky and ground 
emittances are the same, so that (Kyg+K,) is the 
required transfer function 

A second quantity which can be obtained from 
the solution of the network representation of the 
louver element is the effective reflectance oper, of 
the louvers. The effective reflectance of the louver 
is the apparent reflectance of the louver cavity as 
seen from surface A, of Fig. 9A. The effective re 
flectance can be determined from the network by 
allowing surface A, to be 
L, = Los 100 volts ferr. Can be obtained by a rela- 


tion similar to Equation (6). 


the input surface. If 
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Fy 1 Ly , Fyeole 
perv. > £4/ Ly= sdinicmeiiai 7) 

100 
are obtained from a 


L, and Le 


solution of the network. Ls does not appear in 


in Equation (7 


Equation 7 because Ag is assumed to be black 
and acts as a luminous sink 

The quantities Kg+Kq,) and rrr, as determined 
from Equations (6) and (7) are shown in graphical 
form in Fig. 10 as a function of louver reflectance 


10, both (Kg+Kag) and 


Serr. Vary directly as the louver reflectance. Nu- 


ex. As indicated in Fig 


merical values desired from this portion of the study 
(K 3+Kg) at a louver reflectance of 
{ K g “T Ke) 


0.38, opr: 0.32. The direct solar input to the 


are oerr. and 


0.7. These quantities are from Fig. 10: 


louver occurs at the lower slat of the louver as 
shown in Fig. 11. The fraction of louver area 
which is illuminated by the direct input is depend 
ent on the louver angle 9, and the azimuth and 
elevation angles of the sun 

The contribution to Ey, of direct solar input to 


the louver is from Equation } 


FE’, (direct Ky Lp 8) 


The transfer function A, for direct solar input was 
determined by using a ten-area division of the 
louver element shown in Fig. 11. Input voltages 
proportional to the direct solar input were applied 
successively to areas 5 through 8 representing the 


lower portion of the louver slat. A» was computed 
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Figure 10. Effective reflectance and transfer function 
(K, + K,) for sky and ground of louver element 
(Fig. 9A). 
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Figure 11. Ten-area representation of louver element 
used for determination of direct solar transfer function, 
K,, (Equation 8). 
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fraction of the louver area 


er function as determined from 
network for the ten-element 
s shown graphically in Fig. 12 
function A» varies directly as 
fraction of louver area illu 
for constant values of illu 


pendent on louve I 


s points out 
lectance in utilizing 
tude of Kp for the 

problem is 0.027 
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r. The next step 
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t. As shown in Fig. 8, the room was 
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12. Direct solar transfer function of louver 


shown in Fig. 11. 


tion at points A through E are compared graphi- 
cally in Fig. 13. In most instances, the analytical 
and experimental values of illumination compare 
very favorably. The exceptions are the analytical 
values of illumination at points B and C which de 
viate from the empirical values by about 15 per 


cent. This error in the analytical representation is 
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Figure 13. Illumination distribution along werk plane 

of S.M.U. Test Room (Fig. 8). Solid line is plot of 

analytical values of illumination, data points are em- 

pirical values of illumination obtained from Table I! 
(Test 2). of reference 9. 
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related to the postulate that the flux streaming 
If 
the initial division of flux from the louvered fenes- 
to the had the 
analytical values of illumination at points B and C 


through the louver system is perfectly diffuse. 


tration room surfaces been used, 
on the work plane would have been raised because 
the ceiling elements above these points receive an 
for 


initial illumination higher than that computed 
diffuse emission. 


Conclusions 


Some examples of the use of computers for the 
solution of the finite difference equations describing 
daylight transfer in rooms have been presented. In 
order to conserve space, many important but rea 
sonably routine steps in the analyses have not been 
considered in detail. For example, the shape moduli 
were drawn from an extensive literature which can 
not be reviewed here 

The comparison of room illuminations obtained 
by both experimental and analytical methods re 
veals that the finite difference equations can be an 
Before these 
the 


accurate tool for daylighting design. 
techniques can become commonplace, however, 
daylighting designer must adapt to the modern 
practices related to numerical analysis and comput 


ing machinery 
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work. 


Not only do the time involved and the chances of 
error in making a setting increase greatly, but also there 


are methods available for reducing the number of surfaces 
required. 


Among these are symmetry considerations, treat- 
ing of parts of an enclosure as cavities with an effective 
reflectance, and experience in discretization of 
of last two should 
made to formulate them into procedures. 


enclosure 
surfaces. Some investigation these be 


JEAN DourGNon:* I was very interested in the paper by 


Messrs. O’Brien and Howard and, I must say, by all the 
new daylighting studies that are being made in the United 
States. Since there are relatively few workers throughout 
the world 


in the daylighting field, international cooperation 
is especially useful. 

It seems bold to assume that the flux leaving the louvers 
is perfectly diffused and I am surprised that the error is 
15 per cent the Nevertheless, I 
think that if the comparison had been made for the lumi 
of the ceiling or of the floor the 
greater. 


than 


less 


in worst case. 


nances error would have 
bee n 


The authors’ equation deals with flux over large areas of 


the boundary surfaces, or, if you prefer, mean emittance 


the curves 
of actual illumination on the working plane which is not a 


over those very areas. How do authors obtain 


boundary surface? 
The room of Figs. 3 and 8 involves ten areas for the 
computation. As we have the walls normal to the window, 


that makes 12 | 


Is this correct 


Puitie F. O’Brien AND James A. Howarp:** The authors 


wish to thank the discussers for their helpful and stimulat 
ing comments 


Dr. Hopkinson is correct in stating that a physical model 


form of analogue computer but the electrical analogue 
model or computer is characterized by elements (i.¢., 


elee 
trical resistances) that are easily adjusted over a continu 
ous range of surface reflectance, geometry and directional 


properties of the fenestrations. For example, it is difficult 


to conceive of a physical model whose surface reflectance 
could change as easily as a variable resistance can be 
changed by a twist of knob like the volume control on a 
radio 
Dr. Hopkinson points out that two deficiencies of an 
inalogue computer for handling difficult lighting problems 
are 1) Prohibitive cost of constructing a computer with 
sufficient number of transfer surfaces for handling in 
volved problems; Time demand in programming the 
omputer beeause of the extensive job of obtaining the nec 
essary shape moduli. Dr. Hopkinson is partially, but not 
holly eorrect It is possible to handle involved lighting 
roblems with a computer having a smali number of sur 
faces 0., ten by proper selection of the size and number 
of lumps or discretized areas. Some gene ral rules or guides 
hich are helpful in reducing the number of areas for a 
specific problem are as follows 
l Natural breaks in the geometry such as boundaries 
between regions of different reflectance should be employed 
Symmetrical conditions which allow the space to be 
halved or quartered should be observed 
}) If one region of a space, such as the volume between 


the plane of the luminaires and the work plane, is to be 
considered in detail, other parts of the space can be lumped 
by the technique of effective reflectance 

4) Certain three dimensional spaces can be reduced to 
Centre 8S ntifiq t Technique du Batiment, Paris, Fra 
* Authors 
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two dimensional representations by the postulate that one 
dimension is infinite in extent. In general, this postulate 
does not produce unreasonably large errors. By using the 
forégoing guides a lighting problem which may appear to 
be very complex can often be simplified to such an extent 
that it can be solved on an analogue computer having only 
a small number of transfer surfaces. For instance, the 


louver daylighting problem described in the paper was 
solved on a ten-surface computer by employing several of 
the guides listed above. 

Another feature of the network representation of lumi 
nous transfer systems is that the tools of network analysis 
and synthesis may be used on lighting problems. In many 
instances the size of a network representing a luminous 


transfer system may be reduced by proper application of 


appropriate network theorems. For example, O’Brien has 
recently employed the technique of mesh to tree transforma 
tion for simplification of the network of a lighting problem. 

The statement by Mr. Evans that laboratory facilities 
and testing processes for model studies of daylighting are 
not as expensive as the use of analytical methods is con 
testable. The use of analytical as well as experimental 
methods is common in modern design practice characteristic 
of most technical areas. It is clear that the professional 
engineer with paper, pencil and computing facilities can 
make major progress in design before model or prototype 
testing is required. 

Dr. Dresler is correct in stating that computers could be 
employed to generate large quantities of data in tabular 
form applicable to daylighting design. However, this ap 
proach could not possibly cover all daylighting situations. 
A more realistic approach would be for the daylighting de 
signer to learn to use computers as tools in his design work. 
Computer procedure is not so complicated that the engineer 
or architect could not adapt to its use after a little study. 
Mr. Jones, 


metrical parameter fundamental to the 


As suggested by the shape modulus is a geo 
analytical represen 
tation of daylighting problems. Although this quantity is 


represented by an extensive literature it is not common 
knowledge among lighting designers. A concentrated effort 
to bring this knowledge of radiant geometry to lighting 
designers 18 required before analytical methods will become 
part of general design practice 

In response to Dr 


Dourgnon, the work plane illumination 


is obtained from the relation 


where 


E, = Illumination of point A on the work plane in Fig. 8; 
L,, Le, ...L 


all interreflections of all surfaces within the enclosure 


. Average total luminous emittances after 


which point A sees. 


Fas,a Differential area to finite area shape modulus, 
24 n 


the fraction of diffuse flux streaming from dA, which 
is directly intercepted by A 


n* 


The differential area to finite area shape modulus 


F, 147A is not to be confused with the finite area to finite 
nn 


area shape modulus F 


. 


‘ These shape moduli are re 


lated as follows: 


Because the differential area to finite area shape modulus 
Pass de is more easily obtained by direct integration or 


by various experimental methods, the finite area to finite 


area shape modulus fF, _,, is often obtained by the ap 


proximate numerical solution of Equation 2. 


In actual practice the illumination at a number of points 
on the work plane such as A through E in Fig. 8 is ob 


tained by successive applications of Equation 1. This 


allows one to plot the illumination distribution along the 
work plane as has been done in Fig. 13 of the paper. 


The room depicted in Fig. 3 of the paper involves only 
ten areas for the computation. For this particular problem 
the room was postulated to be infinitely long with respect 
to the width. As a result the problem is reduced to a two 
dimensional problem which neglects end wall effects. Pos 
tulating that an enclosure is infinitely long with respect to 
the width when it actually is only twice as long does intro 


duce an error. However, the error is relatively small as 


long as the room is at least twice as long as it is wide. 


The enclosure shown in Fig. 5 involves only ten areas for 


computation However, for this problem end wall effects 


were not neglected. Thus in Fig. 3 the cross section is rep 


resented by areas 1 through 8 and the end walls (not 


shown) by areas 9 and 10, respectively 


It should be pointed out that the application of network 


inalysis to lighting problems is a recent development snd 


much more work needs to be done in this area. Eventuall 


the lighting designer should be able to handle even the most 


complex lighting problems with ease by employing formal 


methods of network analysis and synthesis 





Exercise your privilege to vote . 


May 26 





in the election of National and Local LES Officers 


in April and, to be counted, must be returned to the General Secretary, at headquarters, by 


Your ballots will be reaching you early 
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Here and There 
With |.E.S. Members 


Future IES’ers being recruited in St. 
John, N. B. at the Maritime Chapter’s 
Christmas “kiddie” party. 








Seen at the January meeting of the Eastern Pennsylvania 
Section of IES, held at the Hotel Abraham Lincoln in 
Reading, Pa. are, seated, from left to right in photo at 
left: Frank Heins, Program Chairman: C. C. Shotwell. 
East Central Regional Vice-President; R. J. Pretzman. 


Section Chairman and R. A. Reynolds, Secretary-Treas- 


SA Lighting News 





Ladies’ Night meeting of the St. Louis 
Section featured local optometrist, Dr. 
Bernard C. Jander speaking on “Light 
and Vision.” Shown here at the 
speakers’ table are, from left to right, 
Mrs. Edwin H. Lauth, Edwin H. Lauth, 
Mrs. Charles Zurheide, Section Chair- 
man Charles Zurheide, Dr. Jander, 
Program Chairman Norman Krause, 
Residence Lighting Forum Chairman 
Dorothy Davis and Vice-Chairman 
Willis Mangold. 





urer. Standing are R. C. Hamsher and J. H. Bicher. 
Board of Managers. In photo at right, guest speaker, 
E. A. Linsday, Chairman of the Progress Committee of 
IES, is flanked by Section members J. F. Beiter (left) 
and W. V. Wivel. Program: Mr. Linsday’s presentation 
of the 1958 Progress Report, “Reaching for the Sun.” 


ILLUMINATING ENGINEERING 

















Central Florida Chapter 
Approved as No. 85 
The 


has increased to 85, as the Council of the 


number of local groups in IES 
Society approved the petition of the Cen 
tral Florida Chapter at its February 12 
meeting. Petition submitted by J 
Dixon Mitchell, former V-P of the South 


was 


eastern Region and now a Director 
The Chapter will include seven coun 
central state 


ties in the portion of the 


and Daytona Beach. Headquarters is in 


Orlando. 


Clinic for 
Industrial Lighting 


New 


valuable symposium on lighting in indus 


York Section was sponsor for a 


try held January 15 at Tavern on the 
Five 


covering a 


Green. sessions were featured, each 


pertinent phase of industrial 


lighting. Some 150 attended 
Beginning at noon, the clinie con 
tinued through a dinner at the Tavern 
Guest speaker at dinner was Gerald 
Quinn, electrical editor for Factory Man 
agement and Maintenance magazine. His 
very provocative (and informative) sub 
ject was “How Does Industry Accept 


Higher Lighting Levels?” 
g 


Program for the Clinic consisted of: 


(1) Quality and Quantity of Lighting in In 
dustry ( L. Croucl iminating En 
gineering Society 

(2) Fluorescent Lamps and Applications 
Robert Zahour Westinghouse Electric 
Corp 


(3) Mercury Lamps and 
Applic 
Electric Co 

(4) Electrical 
Mark 
Associates 

(5) Maintenance of Lighting Systems 
J. Taylor, Day-Brite Lighting In 


Filament Lamps and 
ations Russ Churchill, Ge 
Lighting — 


Schlossberg 


Distribution for 


Eitingon, Ejitingon & 


Geor 


Items from the 
February Council Agenda 


At its February 12 meeting, the IES 
Council received various reports and 
made several actions not reported upon 


elsewhere. These include: 

Alaska and Hawaii Assigned to IES 
Regions. On the recommendation of th 
Regional Activities Committee, the State 
of Alaska Hawaii 


and the Territory of 
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were attached to the Pacific Northwest 
Region and the South Pacifie Coast Re 
had 


previously been attached to the Canadian 


gion, respectively. Newfoundland 
Region 

Membership Up 442% 
The Board of 


an inerease of 406 


since Octo- 
ber! Examiners reported 
members since the 


beginning of the fiseal year, bringing 
the total membership to 9389. 

Pin Designed for Past-Chairmen. A 
Task headed by C. C. Shot 


well, 


Committee, 


has deve loped a special pin for 


Past-Chairmen of Sections and Chapters 
It is available in red, blue or white, 
grade of the 
Member, 


vr Fellow. Seetions and Chap 


designating the present 
Past-Chairman as Associate 


Member, 


ters 


wishing to honor their past officers 


may purchase these from Headquarters 


John Michel, Membership Secretary) at 


about three to three and one 


a cost of 


half dollars. Such requests should speci 


fy current grade of membership of the 
Past-Chairman 


MMILJ Nationel Entries Use 


Proxies and/or Tape Recordings. If 


Can 


INDUSTRIAL Lighting Clinic sponsored by 


first prize winner in the contest 


MMIL.J at the Regional level eannot 


tend the National Technical 





for 
at 


Conference 


to present his entry, he can now use a 
proxy from outside his Region or a tape 
recording describing his entry, with 


which will also be presented 


slides 


Plans Made for 
Post-Conference Hawaiian Trip 


American Express Co. is handling 


rangements for trips to Hawaii 
LES’ers following the 
Francisco this September. 
reservations in 


held 


hotel and steamer 


following order are being 


and 2o tourist Ass 
San 
September 12 
) first ass seats and 20 
on Par (merican 
September 11 It 


entire plane and, if necessary, the 


tourist class 


New York Section, January 


featured these speakers: |. to r. Mark Eitingon, Consulting Engineer; R 


Zahour, Westinghouse; Jack Hamilton (Section Chairman); G. J, 


Francises 


eaving San Fran 


ar 


for 


Conference in San 


Airplane, 


the 





Taylor, Day- 


Brite (IES President); R. D. Churchill, General electric; C. L. Crouch, TES 


Technical Director; Gerald Quinn, 


Factory 


Management and 


Lighting Vews 


Maintenance. 
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Officers Chosen inerease public understanding of the 
By ASHRAE need for better lighting, thus aiding 
Cecil Boling of West Hartford, Conn. lighting promotional plans of utilities, 
has been elected the first president of  *!¢¢trical leagues and equipment manu- 
facturers, 

Booklets available inelude Eyes, Our 
Windows to the World, How to Make 
Homework Lighter, Sherlock Ohms and 
Dr. Watts and Light, an Aid to Sight. 
Also available are BLBS plastic book 
eovers and “Light Is What You Make 


the American Society of Heating, Refrig 
erating and Air Conditioning Engineers, 
in organization created by the merger 

the American Society of Heating and 
{ir Conditioning Engineers and the 
American Society of Refrigerating Engi 


neers in January of this year. Other 
It,” a 10-minute color film produced for 


the Bureau by Walt Disney 
The Better Light Better Sight Bureau, 


officers elected to serve the society in its 
first vear aré 1. J. Hess, Los Angeles, 
Calif., First Vice-President; D. D. Wile, 
Los Angeles, Calif., Second Vice-Presi 
deat: W A. Grant, Syracuse, N Y.. organized in June 1934, and celebrates 
Third Viee-President; R. H. Tull, Spring 
1, Mass., Fourth Vice-President; John 
Everetts, Jr., Philadelphia, Pa., Fifth 
Vice-President; J. H. Fox, Toronto, Ont., 
First Treasurer and F. Y. Carter, De- Fundamentals Course 
troit, Mich., Second Treasurer Conducted by Ottawa Section 


Nominations Submitted for rotal membership in the consolidated Under the chairmanship of W.G. Mon 
Election of National Officers oc more than 18,000 tabone, the Ottawa Section of IES re 


cently conducted an eight-session course 


sponsored by the electrical industry, was 


its Silver Anniversary this year 


1959-1960 « 
in the fundamentals of illumination. 


The course, held from January 21-March 
Catalog of Educational Materials 11, had an enrollment of 50. Classes 
Offered by BLBS Bureau were given in the Electrical Engineering 
Building of the University of Ottawa. 


4 eon pre hensive eatalog of educa 
The first half of the course was devoted 


tional material 1 the benefits of good 


lighting, said to be the largest ever as to the fundamentals of light and sight; 


sembled, has been offered to the elee the second part covered ipplications, 


trical industry by the Better Light both interior and exterior 


> , P - rs were 
Better Sight Bureau. Materials availabl Program and lecturers wer 


eral new items published at j . ' ; 
January 21 sighting rht Rev Fr 

end of 1958, and cover lighting edu D. E. Cahi t. Pat s College, Ottawa 
tivities at the eonsumer and Ont 


s. Each item is designed to 


HIGH-POWERED research meeting of the Southern Cali- School Lighting Committee. Topic, of course — the 
fornia Section Study Club featured on the program, from Blackwell researches and their ramifications. In addi- 
left to right, Dr. H. Richard Blackwell; IES Technical tion, Professor Strong discussed the other work being 
Director C, L. Crouch; Cornell University Professor E. M. carried on by the Research Institute. Following this 
Strong, Chairman of the Research Executive Committee highly-technical Study Club meeting, 150 members at the 
of IERI and John Chorlton, Chairman of the Society's Section meeting were treated to the same speakers. 
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For an 
ideal 


| OTolasleliat-tilela 


of Quality 
Tale. 


—fetolalolaa) Ae 


go modern with Sy/lvania’s new Fixture Series... 


THE TARTAN i 


If you have an interest in quality lighting fixtures that fea- 
ture attractive appearance, efficiency, and versatility, you'll 
want to know more about Sylvania’s new Tartan Series. 
This fresh new fixture series offers appealing design 
and shallower depth for neat, streamlined appearance . 
a wide selection of matching units in 2-lamp and 4-lamp 
widths in both 4’ and 8’ lengths . . . and the availability 
of either metal or plastic side panels in any unit. With the 
Tartan Series you also have a choice of metal louvers 





Have you kept up to date with the broad range of 
fluorescent lighting systems and fixtures offered by 
Sylvania? If not, send for a complete fixture catalog 
today. A brief glance at the large variety of types 
and styles of Sylvania lighting equipment will show 
you why we say—“Go Modern with Lighting by 


Sylvania. 











L\ 
SO mopERN wite 


with two different cut-offs to tailor the fixtures to the 
application 

All of these features plus the moderate cost of this 
up-to-date fixture series now put attractive quality lighting 
within the reach of everyone planning a lighting installa- 
tion, whether large or small 

The versatility and high efficiency of the Tartan Series 
make it the ideal means of lighting for many schools 
offices, stores, and other commercial applications as well 
as for industrial uses where quality lighting is desired 

See for yourself how the Tartan Series can fit your 


lighting plans. Write for complete information today to 


SYLVANIA LIGHTING PRODUCTS 
A Division of SYLVANIA ELECTRIC Propucts INC. 
Department 59-3 


One 48th Street, Wheeling, West Virginia 


YLVANIA 


yy Fluorescent Lighting Fixtures and Systems 
BEST FIXTURE VALUE IN EVERY PRICE RANGE 


LIGHTING + TELEVISION « RADIO « ELECTRONICS + PHOTOGRAPHY + ATOMIC ENERGY + CHEMISTRY-METALLURGY 
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Cc. L. CROUCH, at right in photo at left, discussed the 
new Recommended Levels at the January meeting of the 
Philadelphia Section. Shown here with Mr. Crouch are, 
l. to v.. Arthur B. White, Philadelphia Chapter of the 


Normalisation, 
body, covering, among other things, zinc 


oy ingots, blast 


conveyor velting 


menausschuss, the 


thon organization, 


been re 
ed shortly 
standards 


and 


is nonferrous metais 


on ile 


lection 


ndustrial stand 


er, in the 


origin. France 


Computer Service Available alin im 
For Zonal Method Calculations 


\ 
\\ 


German standardiza 


Subjects covered in 


methods for steel 


foreign engineering 


irds, most of them, 


lag 


American Institute of Architects; Warren F. Bower, Presi- 

dent of the Greater Philadelphia Plant Engineers Club 

and C. C, Shotwell, Regional V-P. At right are some of 
the 225 who were in attendance at the meeting. 


Chicago Institute Schedules 
Office Lighting Program 


French standards 


furnace cements and Pull 
: fu 
From Deutscher Nor 


On Thursday, March 19, a 
day clinic on contemporary office light 
ing will be underway at the Chicago 
translations have ‘6 ‘ ee “ tna 
Lighting Institute The elinie is being 
sponsored by the Institute, the Chicago 


Section of IES and the Building Man 


ind 57 more are 


screws, washers, 
agers Association of Chieago. Building 


managers, office managers, architects, 


' decorators, office equipment manufactur 


1 available for sale 


ers and lighting engineers are among 
those who are expected to be attracted 
by tl rogram which ineludes 

- of their coun it I ogra men 


ind Germ iny are ps . ‘ 
Morning Session 


nations that have begun 


of their stand 


promoting 





1960 


French and German Standards Septe 


Available in Translation 


nd 
now 
wuntry 
(sso 
bee! 


iation Francaise 





1.E.S. National Technical Conferences 


‘mber 7-11] 


iber 11-16 


mber’ 24-29 


mber 9-14 


septe 


Hotels Fairmont and Mark Hopkins, 


San Francisco, California 

Penn Sheraton Hotel, Pittsburgh, 
Pennsylvania 

Chase Park Plaza Hotel, St. Louis, 
Missouri 


Statler-Hilton Hotel, Dallas, Texas 


Sheraton-Cadillae Hotel, Detroit, 
Michigan 
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FAMOUS 
ALL-BRITE 
HI-OUTPUT 
INDUSTRIAL 


A NEW 30° 
MATCHING 
LOUVER 

for GUIDED 
LIGHTING ... 


ALL-BRITE 
ALL NEW 


wor Droove 


DESIGNED 


SPECIFICALLY 
FOR BUILT 


ALL THESE LIKE A 
GREAT LAMPS: HEAVY-DUTY 
— ames 
Power G ; 

ower Uroove SOLID, 
SAFE 


send for catalog and data sheet 


ALL-BRITE FLUORESCENT FIXTURES, INC. 
352 SHAW ROAD, SOUTH SAN FRANCISCO, CALIF. 





PLANTS ALSO IN LOS ANGELES AND SEATTLE. 
IN CANADA: ALL-BRITE LIGHTING (B.C.), VANCOUVER. B.C. i 
REPRESENTATIVES THRUOUT THE UNITED STATES AND CANADA 
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Leading Industries and Architects 
Use American Lighting Louvers 


Because American Plastic Louvers illuminate hall- 
ways, cafeterias and conference rooms, they are 
employed to give soft and glare free, efficient, 
inexpensive visual comfort. They are mainte- 
nance free. So for the ultimate in modern lighting 


design, specify American Plastic Louvers. 


ITRACTORS 


NGINEERS 


There is a total absence of welding, riveting, and 
surface brightness with American Plastic Louvers. 
Their open construction permits freedom of air 
flow, helps diffuse heat or air conditioning, and 


allows free sprinkler operation. 


Our engineers in your area are available to help 
with your lighting problems. For additional infor- 


mation, write for a detailed bulletin. 


americcU Bel th 7 i metelsal-ssuny 


4240 NORTH SAYRE AVENUE «+ CHICAGO 34, ILLINOIS 
AMERICAN PLASTIC | 


SURE OF THE BEST 
USA Pat. No. 2,566,817 Canadian Pat. No. 484,346 an -Da ~LITIAIC ~ 
USA Pat. No. 2,607,455 Canadian Pat. No. 497,047 VODERN LIGHTING DESIGN 





Why Lustrex’ 


for 
ceilings? 


3 TIMES MORE 
COLOR STABILITY 
THAT'S WHY! 


One of the striking features in Detroit’s 

new Ford Division General Office Building, 
designed by the famous architectural firms 
of Wilton Becket & Associates of Los Angeles 
and Albert Kahn & Associates of Detroit, 

is the use of luminous ceilings. Halls, 
cafeterias, and conference rooms are softly, 
beautifully lighted by the glare-free 
illumination provided by Lustrex perma 

tone white styrene louvers. 


To all the obvious advantages of styrene in 
lighting (large areas of illumination, light 


weight, good diffusion, unusual design effects), 


Lustrex perma tone adds excellent ultra 
violet stability. Specially developed to meet 
IES—NEMA-—SPI joint specifications, 
Lustrex perma tone offers truly translucent 
whites and a wide range of colors. Write for 
free technical report on perma tone, 
including accelerated test results and other 
valuable data on styrene in lighting fixtures 
to Monsanto Chemical Company, Plastics 
Division, Room 1316, Springfield 2, Mass. 


Perma Tone Styrene 


err 7 











Louvers made by American Louver Company of Lustrex perma 
tone. Installation by Triangle Electric. In Ford lobby luminous ceil- 
ing with 45° shielding lights 1100 sq. ft. Height to louvers: 12’; 
lamp spacing: 18”; ceiling brightness: 111 F.L.; walls: 10 F.L.; 
floor: 24 F.L. 


In 90 x 120 ft. cafeteria, louvered strips, 4 ft. wide, run horizontally 


under ventilating ducts. Depth of cavity: 642”. Ceiling brightness: 
220 F.L.; tables: 85 F.L.; floor: 29 F.L. 


img 





Dull, dreary lighting cuts down worker improved lighting pays off in higher 
efficiency, causes eye strain, makes output and greater accuracy, comfort 
many work tasks hazardous. and safety for workers. 


Lifting the lighting level 


In the picture on the right, those Abolite fixtures provide a high 
level of comfortable, glareless light throughout this high bay 
building. 18% of the light is directed upward through Abolite’s 
open top, washes out the deep shadows, gives lamps a soft back- 
ground. 35° shielding of lamp practically eliminates glare. 
Open-top design also gives Abolite high bay units a self- 
Abolite Cat. No. HMFAU-2400 cleaning action. Air circulates through the fixture, sweeps reflect- 
Alzak aluminum uplight 
fixtures with 400 watt white 
reflector Mercury lamps. 


ing surface clean. 

Choose from several Abolite uplight units for high bay light- 
ing: 18” and 24” Alzak aluminum fixtures for 400 and 1000 watt 
mercury lamps; and 14” and 18” fixtures for 300-500 watt 
incandescent lamps (ideal for gymnasium lighting). For full 
information, write Abolite Lighting Division, The Jones Metal 
Products Company, West Lafayette, Ohio. 


ABOLITE 
4 nit 


THE JONES METAL PRODUCTS COMPANY 
West Lafayette, Ohio 
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(Continued from page 12A 


Light Sources for Offices 
niak, 
Il 

Lighting Systems for 


Raymond E. Woz 


Chicago Lighting Institute, Chicago 


Offices Carl Basedow 


and David Mason, Mason and Basedow Co 


Afternoon Session 


Chairman James R. Sterling, Secretary 
Building Managers Association of Chicago 

Integration of Lighting, Heating and Air 
Conditioning A. J. Morelli, Commonwealt! 
Edison Co 

Lighting Dollars Make 
Smart, Sylvania Electrix 


Institute 


Richard M 
Products Ine 


Quarters 


Sense 


Exploring the 
Staff 

Lighting Horizons Unlimited B Aver 
General Electric Co 


Institute 


The registration fee of $10 for the full 


day program also includes a luncheon. 


Advanced Illumination Course 
Offered by New York Section 


A ten-week advanced illumination 
course in Lighting Design and Layout is 
of the New York 
Spring 1959. The course, 
began on March 9, is 
ducted at the offices of the 
Co. in New York City 


the design of installations for commer 


one phase Section’s 
program for 
being con 
Holoph: ne 


Curriculum covers 


which 


cial and industrial areas as well as the 


illumination. Plans call 
for the Third Edition of 
the JES Lighting Handbook as the text 
for the 
book 


Fifteen dollars covers 


latest trends in 
adoption of the 


upon publ 


course, 


ten-session course for members 


ATA and AIEEE; fee for 


Program and fa 


Materials Sciences Division 
Organized by ASTM 


To coordinate na 
velopment of the knowl 
damentals of materials, 
on Materials Sciences is } 
by the American 
Materials This 


cerned with the collection, estal 


Society 


Division will 


and publication of the basic information 


essential to a better understanding of 


materiais and their properties. Special 


ists from various fields will be brought 
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March 24-26, 1959 Fifth Biennial Chicago 
Electrical Industry Show, Hotel Sherman, Chi 
cago, Ill 


April 1, 1959 
28th Annual 


New York, N. ¥ 


Color Council 
Hotel 


Inter-Society 


Meeting Statler-Hilton 


April 9-10, 1959-—FEast ‘ 


ference, Lord Baltimore Hotel 


entral Regional Con 
Baltimore, Md 


April 22, 1959 
Meeting Iiluminating Ff 
Park Inn, Asheville, N. ¢ 


Council Executive Committe: 
ngineering Society 


trrove 


April 22-24, 1959 South Central and South 


eastern Regional! Conference, Grove Park Inr 


Asheville, N. ¢ 


April 27-29, 1959 Nat 
Lighting 


Convention, ¢ 


ional Associatior 
Maintenance Contractors 
osmopolitan Hotel yenver, (« 


of Motion Picture 
Fontainbleau 


May 3-8, 1959 Society 
and Television Engineers, The 
Miami Beach, Fla 


Southwestern Regional Con 
Houston, Tex 


May 4-5, 1959 


erence, Shamrock-Hilton Hotel 


Regional Con 


Peoria, Ill 


May 6-8, 1959 - Midwestern 
ference Pere Marquette Hote 


May 6-8, 


Representative A 


i 


1959 Electrical Manufacturers 
on of Michigan 
Artillery Arn 


Inter-Mountain Regional 


Denver 


May 11-12, 1959 
Conferer 


Continental Hote Colo 


Insti 
Illumination, 


Building Research 


on Bu 


May 20-21, 1959 
Conference 


ding 


ation of 


May 24-29, 1959 National Assoc 
‘ t Conven 


rical Distributors sist Annual 


Conrad Hilton Hotel, Chicago, I 


comme! 
Committe il in operation 
the Administrat Committe 


eation in Materials and the awarding 


fellowships and grants-in-aid for the 


study of materials 


Pacific Northwest Re- 
Banff Springs Hotel, Banff, 


May 26-30, 1959 
Conference 


fiona 


Alta 


June 4-5, 1959 Northeastern Regional Con- 


ference, Curtis Hotel, Lenox, Mass 


June 11-12, 1959 


f Chateau Laurier, Ottawa 


Canadian Regional Con 
erence Ont. 

June 18, 1959 Council Meeting, Illuminat 
ng Engineering Society, New York, N, Y. 
Members are free to attend meetings of Council 


is guests 


June 22-23, 1959 Great Lakes Regional 
Conference, Lafayette Hotel, Buffalo, N. Y. 
June 22-26, 1959 
Electrical Engineers 


Seattle 


American Institute of 
Summer and Pacific Gen 
ral Meeting, Wash 
October 5-10, 1959 
ire and Television 
New York, N. ¥ 


Society of Motion Pic 


Engineers, Hotel Statler, 


October 12-14, 1959 


Conference, Inc., Hotel 


Electronics 
Chicago, Ill, 


National 
Sherman 


American Institute of 
Meeting, 


October 12-16, 1959 


Electrical Engineers, Fall General 


Chicago, I 


October 19-20, 1959 
the United States Nationa 


Nittar Lion Inn, State Coll 

November 2-5, 1959 Eleventh Exposition 
{ the Air-Conditioning and Refrigeration In 
lustry, Convention Hall, Atlantic City, N. J 
E'ectrical 
Hotel 


November 9-13, 1959 
Manufacturers Asso 
Atlantic City, N. J 


National 


iation, Traymore 


Engineering Enrollment Drops — 
First Time in Seven Years 


irs there hi 
duate enrollments 
however, is notice 
students engaged 
n gradua udy 14.7 per cent more 
Master’s candidates this year, and 14 
per cent more Doctoral students 
Electrical engineering is the most pop 
both the 


ld with undergraduate 


Continued on page 20A 
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THE FIXTURE THAT 
JUST PLUGS IN 


4 SIMPLE STEPS 


THAT SAVE OVER 75% 
IN INSTALLATION TIME 


Contractors report that all labor, including rods or stems and lamping, 


for a Gibson Ortho installation averages only 17 to 22 man-minutes 
per fixture, as compared with the NECA standard of over 2 man-hours 


for conventional fixtures. 


Made in 48” and 96” lengths for the following 
lamps: 


VHO and SHO 
All fixtures, except the 40 w. Rapid Start, are 


on the Uni-Race with all other 
fixtures of the same length. 


— - 


>, 
— 
“=. 


WRITE FOR COMPLETE INFORMATION ABOUT THE GIBSON ORTHO LINE 





Add, remove, re-space fixtures 


any time without tools or rewiring 
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The unique design of the Gibson Ortho, with its exclusive Uni-Race, makes it the world’s most 
versatile fixture. Instead of being wired permanently to the branch circuit, it simply plugs in—like 
an appliance. A plug built into the fixture engages a receptacle in the Uni-Race, and since the recepta- 
cles are positioned at 48” or 96” fixture intervals along the Uni-Race, spacing of the fixtures is auto- 
matic. They can be mounted in continuous rows or spaced at intervals of 4, 8, 12 or more feet. Fix- 
tures can be added or removed any time, according to the requirements of plant layout. Such 
changes need no electrical work whatever. They can be made by one man without tools. Think 
what this saves the owner whenever the lighting layout has to be re-arranged or when a fixture must 


be removed for repairs or cleaning! 


2 Wire the Uni-Race ¢ Branch- 
circuit wires are laid in the Uni-Race 
and connection is made at each built-in 
receptacle. The receptacles will later 
receive the plug that is built into each 
fixture. The Uni-Race is U.L. approved 
as a raceway with a capacity of five No. 
8 AWG wires or eleven No. 14 wires. 


3 Hang the Uni-Race e The rigid 
Uni-Race is easily lifted and hung in 
any of several different ways. Lengths 
up to 48’ can be hung as a unit if sup- 
ported every 24° while being raised to 
mounting position. When the branch- 
circuit connection is made, the Uni-Race 
is ready for the fixtures. 


a “Plug In” the Fixtures @ The 
fixtures are merely “plugged in” on the 
Uni-Race. Hooks on the fixture engage 
in slots on one side of the Uni-Race, 
acting as hinges. The fixture is swung 
closed and latched. The built-in plug 
on the fixture automatically connects 
with the receptacle in the Uni-Race. 


le 


- 


GIBSON MANUFACTURING COMPANY 


1919 PIEDMONT CIRCLE, N.E. 


ATLANTA 9, GEORGIA 


Manufactured in Canada under franchise by Electrolier Manufacturing Co., Ltd., Montreal 
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Street Lighting Panel 
To Visit Four Western Cities 


\ traveling panel of four street light 

ng experts, each fr different 
keynote lighting 

this 
the 


Golden 


om a com 


street meet 


yur western cities spring. 


ram. Street 


irranged by 
the Gate 
An 


Francisco on 
Salt 


Committee of 


speakers to Los 


ngs the 


Apri =i, San 


Seattle on April 27 


n May 1 


and 
ng panel is somewhat of an 
LES circles and it is hoped 
those at 


gram wi provide 


rs with a glimpse into 
developments 


the 


lighting 


believes that organi 
enabled 
the 
had 


meetings 


two-week tour 


more Key men for 


been possible 
section 
member has 


been assigned 


ission in order to provide 


Members of Sections and Chapters in 
the surrounding areas have been invited 


to attend the sessions. 


Refresher Course Offered 
In Eastern Pennsylvania 


\ refresher course in lighting applica 


tions is being given in seven Pennsyl 


vania cities under the joint auspices of 


the Eastern Pe nnsylvania Section of IES 
the Division of 
Archi 


Uni 


and General Extension 


the 


College of 
The 
The 


ind design personnel of architectural 


Engineering and 


tecture of Pe nnsylvania State 


versity course is intended for draft 


ing 


firms, lighting and maintenance engi 


neers, utility retailers of 


sales personnel 


lighting equipment, electrical contrac 


tors and manufacturers who have previ 


ously completed a | lighting course 
about the latest 


the 


ind now wish to learn 


developments and techr illu 


ques im 


mination field 


Classes meet for 12 wo-hour periods, 


with three of the sessions consisting of 


ectures and demonstrations and the re 


maining nine the problem-confer 


ising 
The course 


lentown-Bethlehem- Ea 


ence approach is being given 
n Al 


n Allentowr Ha irg, 


ston classes 
Lancaster 


ed on page 234A 
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Decorative and security 
lighting for the Administration 
Center of Dow Chemica/ 
Company's Texas Division is 





achieved through use of 15 
Wide-Lites placed around 
the building. 


Wide-Lite Mode/ F-400-AW8 


creative lighting calls for WIDE-LITE 


Dramatic lighting effects are easily achieved when Wide-Lites are selected as 
the lighting engineer's basic tool 

Designed especially to enhance the unique characteristics of color-corrected 
mercury vapor lamps, Wide-Lites bring new dimension to decorative lighting 
They produce broad patterns which may be overlapped to provide smooth, 
even coverage without concentric circles, hot spots, or dark shadows to mar 
the architectural harmony of a building. The patterns are unusually uniform 
and may be accurately plotted to determine the exact number of units needed 
to provide any desired illumination level. 

Ruggedly constructed from cast aluminum alloy, Wide-Lites are finished 
in aluminum epoxy paint for corrosion control. All outdoor models are sealed 
with tempered glass lenses, and relamping is accomplished without disturbing 
the seal of the lens. Exclusive built-in heat radiating fins limit lamp tempera- 
tures to the most efficient range. Sizes range from 100-watt to 1000-watt, and 
a choice of reflectors is available on all models. 

To assist you in planning dramatic decorative lighting effects, Wide-Lite 
engineers have prepared a unique group of transparencies which read directly 
in Wide-Lite beam footcandles. Write today for your set and a copy of 
Catalog 444 which gives information on the complete Wide-Lite line of indoor, 


outdoor and special application fixtures. 


Manufactured by 


WiLD S LIT) WIDE-LITE CORP. 


P.O. Box 191 + Houston 1, Texas 


IN CANADA: WIDE-LITE DIVISION OF WAKEFIELD LIGHTING, LIMITED © LONDON, CANADA 





THE MOST COMPLETE LINE 


of indoor mercury lamp ballasts in the industry 


1-100 watt 
175 watt 
250 watt 


3 ~ -/8- 


l 
l 
1-400 watt 
l 


400 watt Low Temp 


2-400 watt 
700 watt 
1000 watt (H12) 


WwW 2 WwW 2/2/42; 2/8 d 


| 
| 


1000 watt (H15) . 


CONSTANT WATTAGE 


100 watt 
175 watt 
250 watt 
2-250 watt 


400 watt 
2-400 watt 
1-700 watt 
1-1000 (H12) 
1-1000 (H15) 


|=] a) 0) =/B)-/ 4). 


*"Per published information 2/15/58 


are ULL Glefferson us Features 


(STANDARD ON MOST MODELS) 


Vv Full light output 
Proper taps for voltage ranges 
['wo roomy wiring compartments 
Combination wall and pendant mountings 
Color-coded leads 


Easy-to-read diagrammatic name plates 





FAST DELIVERY 
from the most 
complete stock in the 


industry 


JeffersoOrnn ELECTRIC COMPANY 


Bellwood, Illinois 


ILLUMINATING ENGINEERING 





Continue l from page 20A 


Reading, Scranton, Wilkes-Barre and 
Williamsport. 

The program is divided into three gen 
eral groups of topics: 

The Tools of Industry - 


cold cathods 


Luminous 
clements ; design and prin 


ciples; fluorescent lamp circuits; electric 
wiring. 
Tools 


office 


Using the Luminous ceilings; 


school and lighting; general ex 
terior lighting; industrial lighting; mood 
lighting and residential lighting. 

Economies 


Keeping the Tools Sharp 


of lighting; maintenance; frauds in 


lighting; need of lighting knowledge and 
need of ideas. 
Dr. Arthur 
the Philadelphia 
member of the 
S. National Com 
the C.LE., is the 
speaker in the 


new 
retired 


Eleetrie Co. and 


Brainerd, rees ntly 
from 
at present a Executive 
Subcommittee of the U 
mittee of keynote 
program and will visit 
each class three times during the cours 
Other instructors are F. M. Gochenauer, 
Director; P. H. Hildebrand, 
Consuitant; E W 
Wiring 


Illuminating 


Training 
Technical 
Lighting 
Me Millen, 
i * 


Sales, all of the 


Kelsey, 
and Specialist; J. M 
Engineer ind 
Sweet, Supervisor of Business 
Power & 


Electrical 


Pennsylvania 
and A. J. Fladd, 


Roushey, Smith and Ulhman, 


Light Co., 
Engineer, 
Engineers and Architects 


Enrollment fee for the s $50 


course 


Som the Desh oO the P, resident 


Let’s discuss the Society's publications 
Most readers feel they 
know all about after all, 


IE every month. 


program may 
this 
They 


along, 


already 
they get buy the 
new Handbook as it 


they 


and 
IES 


does all this 


comes 


have a well-stocked library of 


committee reports. But how 


happen 


The answer is, it doesn’t “just hap 


pen.” The Society has a very efficient set 
up of committee assignment plus profes 


sional staff. Here’s how it works: 


Pape rs Committee This committee is 


issigned the responsibility of procuring 
annual National 


Since the 


papers for the Techni 


eal Conference papers a 


cepted for the Conference program are 


ilso submitted for possible 


publication 


in the Society’s journal, this committee, 


is you can see, is closely linked with the 


Society’s publication program. The Pa 


pers Committee has the decision also, of 


stating which of the Conference 


shall bn 


LES, and which not 


papers 


f 


designated as Transactions o 


ted 


Papers designated 


as Transactions have mandatory publica 


tion in IE Although the Papers Com 


mittee has responsibility only for the 


procurement, review ind approval of 


Conference papers, they also serve as a 


“review board,” upon request of the e« 














“its THAT NEw SwepiseH 
MOPERN STyvce /” 
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Jasna 


Howard 


tor, for any technical paper submitted 


for publication by the Society. 
This year, Chairman of the 


Committee is Floyd W. Sell, Detroit Edi 


Papers 


son Company. His committee has 


finished the 


just 


recently arduous task of 


appraising the seores of conference pa 


per outlines from members who would 


like to present papers at San Francisco. 


Out of dozens and dozens of outlines 


considered, the perhaps 35 
decided 


commences its 


task of 


program of 


papers is and then the 


mittee even more ar 


duous studying and reviewing 


each and every manuscript before ap 


proving its publication as a preprint to 


be shipped to San Francisco. The papers 
will be reviewed again, after the confer 


ence, for approval as a Transaction of 


IES. 
Publications Committec Council des 
ignates to this committee the responsibil 


ity of producing all of its published 


a monthly magazine, various 


booklets, and, at 


material 
reports and 
Handbook 
a Board of 


commiuttet 


intervals, a They are, in ef 


Directors for a publish 


ing business, and as such coneern them 


selves with the finances of 


budget and 


the publications program, editorial pol: 


icy, procurement of material, and nu 


other phases of a publishing 


Rolland M. Zabel is the 


Several subcommittee 


merous 
business Dr 


current chairman 


chairmen devote themselves to such 


problems as Data Sheet procurement 


ind review publication sales, changes 


ind improvement, et 


Staff With a business 


Professional 


so complicated and specialized as pul 


lishing, obviously professional people are 


required to carry out the actual program 


It may be surprise to many members 


the phases of the publications 
program, editorial and sales, are carried 
xy only eight people. It is a tribute 


their skill that month 


professional 


r month, they produes ind on time 


major 120-page magazine which has 

been rated as tops in the magazine field 
ind dozens itions 

ve You m 

vho these peo] 

torial Of 

Edito Ruby Re 

Ruby You's 


and 


dford 


Most of you 


seen her at dozens 
National 


know 


of Regional conferences, 


collecting material for a report, taking 


spot with that two-ton 


new pictures 


Speed Graphic of hers, or button-holing 


engineers for details of an outstanding 


lighting job These raw details may 


eventually forth as a smoothly 


irticle. She goes to great lengths 


written x 


( 


Lighting 





LUMINAIRE MANUFACTURERS 
if you order this... 





Slimline Bi-Pin Protected Terminal heb 
No. 6741 No. 6771 No. 6711 No. 


fee 
interchangeable plungers with identical external config- 
urations and mounting dimensions fit one basic bracket. 
= One lampholder provides for all three lamps—Bi-Pin, 
Slimline or Protected Terminal. 
Superior Flex-Line Features 


The revolutionary new Lampholders can be replaced in the field without re- 


fluorescent lampholder moving end plate or lowering fixture. 
Silver plated contacts welded directly to wire leads. 


ILLUMINATING ENGINEERING 











need these! 


Plunger springs do not carry current; maintain posi 
tive, sure contact; keep lamps vibration-free. 

No safety clips required to hold lamps in position. 
Flex-Line is ideal for use on outdoor sign applications 
Another exclusive from Bryant—a weatherproof unit 
adaptable for Protected Terminal, Slimline and Bi-Pin 
lamps. 

Flex-Line is creating considerable interest among lumi- 
naire manufacturers, and after you have talked with your 
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Bryant Sales Representative, you'll see why. Contact 
him,or write: The Bryant Electric Company, Bridgeport 
2, Connecticut. 1.99009 


ANOTHER FINE PRODUCT FROM THE NEW BRYANT 


WB RYANT 


THE BRYANT ELECTRIC COMPANY 
BRIDGEPORT 2, CONNECTICUT 





at the readers want or 


go get it for them and/or 
Know 


them. Whenever you 


ting lighting installation, or 


Miss Redford 


eres 
study, just let 
it. She'll take it from ther 
Member of IES, Miss Redford 
New 
Association, the American 


Arts, the 


member of York Business 
Insti 
National So 
Interior a Mem 


urge of the USNC of the 


Graphi 
De sign und is 
Lom 
Internationale de |'Eclairage 

fasistant Barbara Lamson 


d professional in maga 


work. Skilled at writing from “raw 


magazine pro 


ut display yg 
s and the zillions of things 
n pubir rior work \ 


Miss Lamson 


Swarthmore 


Barbara Mar 

ly been with IES 

she is highly skilled 
«tion, layout, re-write 
She majored in this 


Barnard Another real 


fary Allee Stevens 


ork in the editorial field 


specif kind of experience 
combination of ( 
editorial assist 
good measure in 
one of her pro) 
ou get that com 

in January, in 

subjeet covered for the 
uthor, and every committes 


including all his assignments, 


even his address. A monumental job 
ganization 

ation Sales 
Promotion Manaae 


Here's 


the senior 


nother we 
staff. He 
degre¢ nh JoUTrNALSM, 
National Industria Ad 
und has many 

enrience mn the 1d 
‘s good job for IE 
makes the whole thing 


comes 


es in the extra 
new Handbook, and 
manufacturers data 
it looks as though 

© right mn 
idditional run, as soon as 

et the demand 

\delaide 
A pro to the core ith 


fasistant 
ertising from the Univer 


/ ighting Ve ws 


sity of Illinois. Have you ever stopped 


to think how ad plates get placed so the 
color runs are on the proper forms; how 
matched up right; 


two-color plates get 


how many tricky details there are in 


working out an imposition? All to a 
deadline? This is only one phase of this 
job, of course, but it gives you an idea. 


Staff issistant Florence Meyers. 
Hundreds of orders come to Clayt’s de 
different IES 
Meyers is the staff 
Right now, 
staff is 


Handbook orders 


partment, for the 
Miss 
member who handles them. 
Sales 


many 
publications 
the whole Publications 
snowed under with the 

This is the 


on top of reprint orders 


tail end of the busiest season for Flor 
includes the han 
Miss 


with all other members of 


ence because her job 
dling of non-member subscriptions. 
Meyers will, 
the sales staff also soon be oecupied with 


invoicing Handbook orders. 


Secretary This job is temporarily 


ooking for the right girl. The amount 
of cerrespondence handled in this depart 
ment is really tremendous and if it re 
mains unstaffed ve ry long, look for dark 
circles under { layt’s eyes. 

Society’s publication 


If the program 


seems to you to be “automatic” let me 


remind you that the more effortless an 


operation appears, the more organization 
ind know-how is behind the seenes. 
Grorce J. TAYLOR 


IES President 
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Three new regional sales districts have 
been established by Corning Glass Works 
to service their Technical Products Divi 


sion, according to a recent announce 


ment. The new districts and their respec 


tive sales managers are: Central District, 


Hugh L. Kline, 


Chicago Eastern 


with headquarters in 
Donald 
Pisula, headquarters in New York City 
ind Southern District, Kenneth D. Me- 
Neil, Houston, 
Clair W. Van Etten continues as West 


ern Distriet 


District, 


headquarters in Texas. 


sales with offices 


manager 
in Los Angeles. The company has also 


nounced appointments of product engi- 


neering supervisors in each of four sales 
departments: William F,. Crosby, Light 
ing; William M. Baldwin, Plant Equip 
ment; Warren L. Price, Optical; and 
Richard A. Petty, 
ware. In another organizational change, 


Jerrold R. Bucher has been 


from field sales manager of the Labora 


Laboratory Glass 


promoted 


tory Glassware Department to assistant 


manager of the de partment. 


Irwin A. MeMath, Pacifie Gas & Elec- 
trie Co., Fresno, Calif., received the an- 
nual Award of Merit presented by the 
Central California Optometric Society to 
a person outside that organization. Mr. 
MeMath was for his work in 
the formation of the Yosemite Chapter 


of IES of which he is charter chairman. 


honored 


Revere Electric Manufacturing Co., 
Niles, Ill., has announced the election of 
John A. McDougall as vice-president in 
charge of sales and C, M. Schultz as 


secretary and assistant treasurer. 


a vice president 


Donald L. Millham, 
of General Electric Co. has been named 
consultant to the company’s Lamp Divi 
sion, it was announced by James H. 
Goss, vice-president and group executive 
Vice 


former 


of the Consumer Products Group. 


president George E. Burens, 
general manager of the Switchgear and 
Control Division in Philadelphia sueceeds 
Mr. Millham as general manager of the 
Lamp Division in Nela Park. Lewis J. 
Burger has been appointed to succeed 
Mr. Burens. 


Mr. Burger was general manager of the 


Prior to this appointment, 


Gas Turbine Department in Schenectady, 
i 2 


tive January 26. 


All three appointments were effec 


Frederick Keller, president of Thomas 
Industries, Inec., Louisville, Ky., has an- 
nounced the new officers of Benjamin 
Electric 


recently acquired subsidiary. 


Thomas’ 
Mr. Keller 
Benjamin, 


Manufacturing Co., 
will serve as president of 
with John G. Beam as executive vice 
president, George A. Hamm as 
Arthur E. Swedenborg as 
vice-president in charge of sales, Ray H. 
Mathison as secretary and Robert K. 
DiVall as treasurer. Mr. Beam and Mr. 


Mathison are also vice-president and see 


vice- 


president, 


respectively of Thomas Indus 
Also 


the promotion of 


retary, 
announced by Thomas was 
Robert C. Gand to 
district manager of the company’s light- 
area. Mr. 


tries. 


ing division in the Chicago 


Gand is membership chairman of the 
IES Chieago Section’s Residence Light 
ing Forum and a member of the Chicago 


Lighting Institute’s Residence Lighting 


Committee. He was formerly a sales rep 


resentative and lighting specialist for 


Thomas in Chicago 


MePhilben Brooklyn, 
N. Y. has announced the promotion of 
Edward L. Gluck from New York sales 
manager to Northeastern sales 


Lighting Ine., 


regional 
manager, with responsibility for sales to 
Maine to 
ippointment was effec 


architects and engineers from 
Maryland. The 


Continued on page 314A) 
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NOW! the most 


powertul fluorescent 
you can buy! 





: GENERAL ELECTRIC 
POWER GROOVE LAMP 


the arc of a 9-foot lamp in an 8-foot tube 


LOWER COST OF FLUORESCENT LIGHT 


If you are planning a new building or remodel- 
ing your present one, General Electric's new 
Power Groove Fluorescent Lamp is your best 
lighting buy. Imagine—a single 8-foot fluores- 
cent that delivers a startling 15,000 lumens! 
Virtually twice as much light as the next most 
powerful G-E fluorescent. 


LOWER CAPITAL INVESTMENT... 
LOWER MAINTENANCE COSTS 


Here's the most significant part of the new G-E 
Power Groove story. With all the light it de- 
livers, you can enjoy lighting levels not as prac- 
tical with other fluorescents because of the num- 
ber of lamps required. To duplicate the lighting 
level of a typical Power Groove installation 
with less powerful fluorescent lamps could easily 


TURN PAGE FOR THE INSIDE STORY OF THE G-E POWER GROOVE 


require a 20% greater investment! 


MAKE YOUR NEXT LIGHTING STEP A BIG ONE. The 
biggest! When you design your new lighting 
system, take advantage of the economies of 
new G-E Power Groove Lamps. Ask your G-E 
Distributor about them. New G-E Power Grooves 
are available in 4’, 6’ and 8’ lengths to fit 
your present Power Groove fixtures. Or write: 
General Electric Co., Large Lamp Dept. C-912, 
Neila Park, Cleveland 12, Ohio. 








PULL 
HERE 
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LOWEST COST OF FLUORESCENT LIGHT 
for most users...made possible by new 


G-E 
POWER GROOVE 


...and the secret's in the shape—a dramatic milestone 


in glass technology that enables you to convert more DEVELOPMENT ENGINEERS Bernard Shaw (left) and 
Clarence E. Hahn of G. E.'s Lamp Glass Dept. They guided 
the group that translated laboratory development of new 
get a higher lighting level at a lower investment. Power Groove to production quantities, bringing you sig- 
nificant capital savings in your lighting system. 
























electric power to light in the same length lamp! You 











WHY THE GROOVES MAKE A DIFFERENCE 


REGULAR FLUORESCENT in the conventional round 





shape has a straight arc stream. As in the case of Va 


~~ 
(A \\ 
// 
any fluorescent, the arc causes mercury-vapor to (| 3 \ 2 emote 


produce radiation which excites the phosphor coat- \ 








ing along the inside wall, which in turn fluoresces SN ZY 
to give off light. 





ORIGINAL POWER GROOVE FLUORESCENT, devel- 





oped by General Electric in 1956, has a groove fw 

along one side of the tube, continuous except for a aN g 
: . , x « \) 

bridging at regular intervals to increase glass sng) 





strength. Resulting grooves or panels place phosphor 
closer to the center of the arc stream and "squeeze" 
the arc for greater light-producing power. 





NEW POWER GROOVE has grooves on opposite sides 
to accomplish the same desired “squeezing” effect — 


without bridges, but in addition makes the arc 
travel in a wavy path to effectively increase its 





length, thus giving you greater efficiency and even 
higher light-producing power. 





Progress /s Our Most /mportant Product 


GENERAL 


TURN THE PAGE TO SEE THIS NEW SHAPE IN LIGHT 











Lighting Combination 
Installed by 


Fischbach and Moore 


Incorporated 


in their own quarters... 


HOLOPHANE ? 
Prismalume Controiens’ 


in GLOBE 
“Miracle-Door"! Troffers 


When one of the world’s foremost electrical contracting firms chooses 
specific lighting products for its own use—that’s noteworthy! Fischbach 
and Moore, Incorporated, installed GLOBE “Miracle-Door”’ Troffers 
equipped with the HOLOPHANE Lo-Brite* Prismalume Controlens in 
their recently occupied New York quarters... The prismatic Controlens, 
made of crystal-clear acrylic plastic, is one piece, 4-foot long. Ii 
directs color-true, maximum illumination to vital areas, minimizing 
brightness and glare ...Globe ‘Miracle-Doors” hinge open from either 
side; the “Hi-V” reflector plates are also reversible. This instant flexi- 
bility accommodates the partitioning requirements typical of today’s 
modular construction ...Send coupon today! 


HOLOPHANE CO., INC., 342 Madison Ave., N.Y. 17 
Please send us data on: Prismalume Controlens in 
Globe “‘Miracle-Door” Troffers. 


HOLOPHANE Company, Inc. 
342 Madison Ave., New York 17, N. Y. 


Holo hane 
“f= . 


INDIVIDUAL 
ORGANIZATION 


GLOBE Lighting Products, Inc. 
16 E. 40th Street, New York 16, N. Y. STREET 


*® +Pat. Pend. 
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FOR THE MONEY! 


The NEWTON Series is low in cost but 
big league in performance. Available with 
plastic louver or polystyrene lens; plastic 
sides. Newton offers unusual versatility for 
corridors, kitchens, stores. offices or play- 
rooms. Newton fits compactly in narrow and 
limited areas. For 1 or 2 lamps 


OO? 


FOR SHOW! 


The shallow BOSTON Series makes a neat, 
clean-cut appearance. Less than 4” deep. 
Plastic louver or vinyl lens completely 
framed; hinged at both sides for quick re 
lamping. Rigidly framed plastic sides cannot 
curl or warp. Available in 4’ or 8’ lengths 


for 2 or 4 lamps 


READY AND ABLE... 


To turn in an outstanding performance. This 
shallow (less than 4” deep) CAMBRIDGE 
Series is available in 4’ and 8’ lengths for 2 
or 4 lamps. The plastic louver or vinyl lens 
is instantly removed by finger-tip pressure to 
assure case Of maintenance 


Powe 


GO MODERN ... 


With Eastern’s sleek up-to-the-minute 
BROOKLINE Series, less than 4” deep Plas- 
tic louver or vinyl lens is completely framed; 
hinged at both sides for ease of maintenance. 
In 4’ and 8’ lengths for 2 or 4 lamps 





This smart surface mounted group insures smooth, 
shadowless, glare free lighting. Full top reflector for 
peak lighting efficiency. Easy to install and maintain. 
Plastic louvers have 42 x 42. shielding. Units us- 
ing 4 lamps over 24” wide... 2 lamps, over 12” wide. 


FIXTURE COMPANY 


170 VERNON ST., BOSTON 20, MASS. 


FIRST WITH THE NEWEST DEVELOPMENTS IN LIGHTING 


Write for complete information on the Eastern line today 
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BEVERLY A. TRAVIS (left), Pacific Northwest Regional 
Veep, accepts his award from John Daniels of the Puget 
Sound Electrical League after being named “Electrical 


Man of the Year.” Each year the 


League honors the 


individual in the Seattle-Tacoma area who has made the 


greatest contribution to the 


electrical 


industry. 


Mr. 


Travis, a Past-President of the Electrical League and the 


Engineers Club, was recently 


neer for the Century 21 


t nrinued tf 


tive February 1 Mr. Gluek is 


of the Brooklyn Engineers Club and 


a district engineer with Holophane 


prior to joining MePhilben 
Theodore Summers, Jr. has been ap 


pointed lighting sales engineer for the 


Indianapolis area by 
Division Mr 


Westinghouss 
Lighting 


served as an application engineer in the 


Lighting Division prior to this appoint 


ment, will make his office at the Westing 


house headquarters in Indianapolis 
Wilgar Coleman, editorial! director 
the Edison Electric Institute retire: 
February 1 after 35 vears of servic 
the EEI 
Electric 


and its predecessor, the 


tional Light Association Suc 
Coleman is 


EEI’s 


Coleman 


ceeding Mr. Prall Culviner 


who editorial 
had 

editorial ind 
EEI 

when he 
Eleetriec Light 
NELA Bulletin. M1 


various 


joined 
in 1948. Mr 
sible for the 


department 
been respon 
production 
aspects of all Since 
1923 


the National 


pubheations 


October began work with 


Association 
as editor of the 


Culviner served in editorial 


pacities at the Institute from 1948-1953 


when he left to beeome secretary nd 


co-ordinator of Light’s Diamond Jubiiec 


celebration. In 1955, he joined the pub 


lic relations department of Sylvania 


returned to the Institute in 1957 


Union Metal Manufacturing Co., Can 


ton, Ohio, has announced the opening of 


a Mountain States District sales office 


with Clyde H. Cozadd 


Cozadd will be 


in Denver, Colo., 


as manager. Mr respon 
Colorado, Utah, Wvo 
Arizona and New Mexico. Pacific 


Metal Co., the 


sible for sales in 
ming, 
Angeles 


Union firm's Los 


subsidiary has established a San Frat 
with Charles G. Strom 
as manager This Northern ¢ 


Northern Nevada 


eiseo sales office 
ilifornia 
Distriet w nel 
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lent 


Summers vho 


appointed electrical engi- 


Exposition. 


California north t 


Angeles, San Bernardino, Ventura 


Santa Barbara counties, 


ern Nevada 


is well as n 


Charles R. 


pointed Chicago 


Wallace has 


Re gion 


SiLiCsS 
of Curtis Lighting Ine., su 


Frank J. Bernd who has becom: 


sales manager of the firm 


Progress Manufacturing Co Phi 
delphia, Pa 


to the 


has named David Weisberg 


position of manager otf idvertis 


ng and sales development 


berg was formerly executive di 


the Approved Kitchen Dealers of Amet 


has been a 


marketing and 


promotior eonsultant for many firms 


Election of ofticers of the Society 
Plastics Engineers for the current 
held on ~6th at the 
National Counei 
Fred 
Chemical Co., Kar 
First Vice 
Martin, Holyoke P 
Holvoke, Mass.; Second Vices 
Jules W. Lindau, Il. 
Plasties, In Columbia, S. ¢ 
Frank W. Reynolds, 18M 
Corp., Endieott, N. ¥ 
Haiman S. Nathan, At 
fuffalo, N. \ 


were January 


ing of the Society’s 
Eleeted 
Sutro, Jr.. Spencer 
“ity Mo 


George W. 


were President 


sas ( President 
{ orp., 
President 
Souther 


Secretar 


A. A. 


Bertrand 
Manager f 
Westinghouse 


Commercial Sales Divi 


; 


iccording to a_ reeent 


Mr. Bertrand 


who had res 


innouncemel 
succeeded S. M. Bolton 


gned 


Owens Corning Fiberglas 


Robert R. 


for the 


named 
sales engineer Centra 
Lakes and Mid-Continent territories. Mr 
Hanna. formerly a 


salesman in the eon 


pany’s Philadelphia office will now have 


his headquarters in Chicago where he 


responsible for promotional and 


engineering sales to electrical equipment 


manufacturers. In addition, he will serve 


is representative and specialist for the 


company's new polarizing light panel 
The Boa 


of Motion | l ind Television 


vernors of the Society 
Engi 
Hunt, 


vood. Calif i3 


neers has elk d G. Carleton 
Holly 


esident to 


Crenera 
financia complete the 
SMPTI executive 
Servies, National 
New York, N j 


Consolidated Film 


inexpired term of 
J. W. 


Supply ('o., 


Vice president 
Theatre 
S. P. 


Solow, Indus 


tries, Hollywood, was chosen as the 


new 
treasurer of the Society, 
H. Ray, Reid H. Ray 

Minn. Mr 


president of the 


replacing Reid 
Film Industries, 
St. Paul, Reid is now 


SMPTE 


conven 
} 
Also 


mntment of for 


tion vice 
nnounced wa the ippe 
editor Barbara’ Dz. 
Skeeter as Director of Public 


succeeding Wallace Shapiro. 


mer hit 


Relations, 


Quart nel inufaeturing 


zo is nnounced the 


ippoint 
ments « following as sales represen 
tatives MeGillan Sales Co Albu 
querque, N. M., for New Mexico and the 
est end of Texas; Robert W. Fish- 
burne, Richmond, Va., for Virginia and 
W. J. Childers, Dallas and Rebert Puat- 


terman, Housto: 


Bertrand J. 


general 


Farrell 
manager of the 


Bellwood, Ill 


ha een named 


Jefferson 


Eleetrie Co with com 


plete responsibility for the activities of 
Industrial Sales 


the Consumer and Divi 


s1008 the « 


ompat placing Mr 


Farrell distributor manager is 
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COOL 


SLUM 
BALLAST 


Sola ballasts guard your reputation 
with coolest coils and capacitors, 
easily pass “in-fixture”’ heat tests 


Sola’s new 650-110 ballast for two F96T12 or two F72T12 slimline 
lamps offers premium performance at only slight additional cost. This 
new CBM.-certified ballast was tested in a totally-enclosed, four-lamp 
fixture mounted against fibrous acoustical material. Room ambient 
was 25°C. Maximum temperatures recorded were: case “hot spot” 
86°C, capacitor 70°C. Each temperature was well within insulation 
limits and U.L. fixture requirements. Sola outperformed competitive, 
premium-priced ballasts tested under these same severe conditions. 
(Request Bulletin FL-356 for details and test results. ) 


Men who install, furnish, or specify fixtures know that “in-fixture” 
ballast performance is what really counts to the man who’s buying the 
light and who insists on every lumen he’s paying for. They know that 
Sola’s all-CBM-certified ballasts give trouble-free, cool, efficient serv- 

. full light output and full ballast life. 


Fixture manufacturers are invited to evaluate this new, cool slimline 
ballast (Cat. No. 650-110) in their own fixtures. Request test samples 
or Bulletin FL-356 from Sola Electric Co., A Division of Basic 
Products Corporation, 4633 W. 16th Street, Chicago 50, Illinois. 
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CBM 
CERTIFIED 


~ 
~ 
a 
8 
on 
S 
~ 
= 
: 
x, 


Ballast Catalog No. 650-110 
for two F96T 12 or two F 
430 ma slimline lamps 


72T12 


Write for Data 
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DON’T 
PAY 
FOR 

WASTE 


--- USE 


LITE 


DRRR RRR 


BARRA ANN 
BARARARRARRR 


*NOW ... Prismatic lens panels 
designed and extruded 
for 100% usage 


K-Lite lens panels are exclusively extruded for stand- 
ard modular installations in 1 x 2, 1 x 4, 2 x 2 and 
2 x 4 units. 

GET THE COMPLETE FACTS... 

SEND FOR BROCHURES NOW 


Prismatic Te esses gine fe PLASTICS, INC. 


oe ee | " 
ongineeri HIGH RIDGE, MISSOURI 


both indoor and outdoor lighting 


Grend Rapids + indianapolis + tes Angeles * Milwevkee + Sit.lovis + Salem 
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Abolite Lighting Division 

Jones Metal Products Co. 

West Lafayette, Ohio E. F. Mulligan 
Acme Lighting G Mfg. Co. 
949 E. Sist St 

Los Angeles 11, Calif. Albert Sultan 
Active Electric Co. 
5450 W. Fullerton Ave. 
Chicago 39, Ill. Robert W. Winne 
Advance Transformer Co. 
2950 N. Western Ave. 
Chicago 18, Ill. 4. E. Feinberg 
Airport Electric Co 
6342 S. Central Ave. 
Chicago 29, Ill Alfred Fragala 
Alabama Power Co. 

600 N. 18 St. 


Birmingham 2, Ala G. L. Morris 


Allied Chemical Corp. 

Plastics and Coal Chemical Division 

40 Rector St 

New York 6, N. Y. Dr. M. H. Bigelou 


Edward P. Allison Co., Inc 

300 W. Washington St 

Chicago 6, Ill C. W. Abrell 
Aluminum Co. of America 

Alcoa Process Development Laboratories 

P.O. Box 1012 

New Kensington, Pa. R.V. VandenBerg 
Amalgamated Electric Corp. Ltd. 

$84 Pape Ave., Toronto, Ont W. A. Dalrymple 
American Concrete Corp. 
5092 N. Kimberly Ave. 
Chicago 30, Il. ]. W. Lewis 
American Electric Construction Co. Inc. 

4453 N. Central Ave 
Chicago 30, Il. Clyde W. Grove 
American Electric Supply Co. 
5010 W. Irving Park Rd. 
Chicago 41, Tl. Herbert Schwartz 
American Electric Supply Co. 

175 Ann St., Hartford, Conn L. A. Senofonte 
American Sterilizer Co. 
2426 W. 23rd St., Erie, Pa Ernest L. Thompson 
Charles A. Anderson & Co. 
1214 Nicollet Ave 
Minneapolis 4, Minn George R. Anderson 
Appalachian Electric Power Co. 

40 Franklin Rd., S. W., P.O. Box 2091 

Roanoke, Va G 


Appleton Electric Co. 
1701-1759 Wellington Ave. 
Chicago 138, 11 Norton Appleton 
Arizona Public Service Co. 
$01 S. Third Ave 
Phoenix, Ariz. Don Willis 
Arkansas Power G Light Co. 


Little Rock, Ark Max Sudduth 


Name of official representative given in italics 
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The Art Metal Co 
1814 E. 40th St. 
Cleveland 3, Ohio G. E. Glatthar 
Atlantic City Electric Co 
1600 Pacific Ave. 
Atlantic City, N. J. John B. Taylor 
BGA Electrical Contractors Inc. 
3950 N. Clark St 

Chicago, Il. Stanley Besyk 
Baltimore Gas G Electric Co. 

1212 Lexington Bidg 

Baltimore |, Md M. C. Albrittain 
Benjamin Electric Mfg. Co. 
Des Plaines, Il! 


Black G McDonald Ltd. 
101 Parliament St 
Toronto, Ont “ 


B.S. Benson, Jr 


]. McDonald 


The Blommel Sign Co. 
735 Wayne Ave 


Dayton 10, Ohio W. E. Blommel 


Biue Ridge Glass Corp. 
P.O. Box 631 
Kingsport, Tenn 


BM D and R Inc. 
7020 Walker St., St. Louis Park 
Minneapolis 16, Minn. 


BG M Electrical Distributing Co. 
2927 Fifth Ave 
Rock Island, tl 


Board of Water and Light 
116 W. Ottawa St., P. O. Box 570 
Lansing 3, Mich 


Boston Edison Co 
80 Boylston St 
Boston 12, Mass 


British Columbia Electric Co. Ltd. 
970 Burrard St 
Vancouver |, B. ¢ 


British Columbia Electric Co. Ltd 
820 Pandora Ave 
Victoria, B. € W. ¢ 


J. 8. Herbert 


Cecil H. Branham 


Jack J]. Zuckerman 


Roy Culham 


R. B. Brown, Jr 


Otto E. Zwanzig 


Mearns 


Broadway Maintenance Corp 
1271 McCarter Highway 
Newark 4, N.] 


Brockton Edison Co. 
36 Main St 
Brockton 67, Mass Louis F. Eaton 
Buck Electrical Contractors Inc. 
5246 W. Fullerton Ave. 
Chicago 39, Il 4nton J. Mayer 
Buffalo Electric Co., Inc 

75 W. Mohawk St 

Buffalo 2, N.Y Clair O. Dean 


Butler Electric Co. Inc. 
2832 Washington Ave 
St. Louis, Mo Henry Arendes 
C. & M. Products Ltd 
124 Crockford Blvd 
Scarboro, Ont ]. J. Caragata 
Cadillac Electric Supply Co. 

431 E. Larned St 

Detroit 26, Mich H.C. Simonton 
California Electric Power Co 

2885 Foothill Blyd 


San Bernardino, Calif W. FE. Lambirth 


Camber Lighting Inc. 
37 Montgomery St. 
Jersew City, N. J Leonard Borko 
Cambridge Electric Light Co. 
46 Blackstone St 
Cambridge 39, Mass. James L.. Corrigan 
Canadian General Electric Co. Ltd. 

industrial Products Division 

224 Wallace Ave., Toronto, Ont 


Canadian General Electric Co. Ltd 
Lamp Division 
165 Dufferin St., Toronto, Ont E.H. Lindsay 
Canadian Line Materials Ltd. 

Postal Station H 

Toronto 2B, Ont 


Canadian National Exhibition Association 
Exhibition Park 
Toronto 13, Ont. H.& 


Canadian Westinghouse Supply Co. Ltd 
195 Fleet St. E 

Toronto, On: S. W. McKnight 
Canning, Pekara Inc. 
2144 N. Wood St 
Chicago 14, Ill Claude E. Canning 
Central Electric Supply Co 
P.O. Box 267 

Denver, Colo Edward §. Goldman 
Central Hudson Gas G Electric Corp. 

50 Market St 

Poughkeepsie, N. Y 


Central Illinois Light Co 
316 S. Jefferson Ave 
Peoria 2, Ill 


Central Illinois Public Service Co. 
607 E. Adams St. 
Springfield, I! 


Central Louisiana Electric Co. Inc. 

715 Main St. 

Pineville, La P. R. Taylor 
Central Maine Power Co 
9 Green St 

Augusta, Maine Roland W. Hess 
Central Power G Light Co 

P.O. Box 2121 


Corpus Christi, Texas James M. Williams 


Century Lighting, Inc. 
521 West 43rd St 
New York 36, N.Y 


Edward F. Kook 


Champion Lamp Works 
Division of Consolidated Electric Lamp Co 
330 Lynnway, Lynn, Mass Carleton M. Holden 


Chicago Electrical Supply Co 
420 N. Ashland Ave 


Chicago 22, Ill Charles Lechner 


Cincinnati Gas G Electric Co 
4th & Main Sts 
Cincinnati |, Ohio ]. R. Hartman 


City of Burbank — Public Service Dept 
P.O. Box 631 
Burbank, Calif 


City of Glendale — Public Service Dept. 
119 N. Glendale Ave 
Glendale 6, Calif. L. W. Grayson 


Ralph Foy 


Continued on page SBA 
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DAY-BRITE LUVEX®* 2-iamp fixtures 
suspended with A-J®! Adjustabie Hangers “tay 
-now, more than ever, 

America’s best school lighting vaiue!l 


*Potent No. 0- 158,782 tPatent No. 2,446,736 


Use Day-Brite Fixtures to get 
more school lighting jobs 


It’s easy to see why a Day-Brite lighted school, New lower prices on LUVEX make it easier 

such as this, usually leads to others. High-level, than ever for schools to have Day-Brite 

glare-free Day-Brite lighting in one school sets lighting... particularly when you consider 

the standard for other schools in a community. _ the savings in installation and maintenance 
costs possible with Day-Brite fixtures. 


Plan now to get more school lighting jobs 
with Day-Brite equipment. Call your Day- 
Brite representative listed in the Yellow 
Pages of your phone book. 

LINCOLN COMMUNITY HIGH SCHOOL, Lincoln, Illinois 

ATKINS, BARROW 4 ASSOCIATES, Urbana, Architects 

BROWN, MANTHE!, DAVIS & MULLINS, Champaign, 


Consulting Engineers 
BRUNKOW ELECTRIC, Champaign, El/ectrica/ Contractor 



























DAY-BRITE ...the Engineer's Choice 


Consulting Engineer 
R. W. BROWN says: 





““Here’s how we feel about 
Day-Brite lighting fixtures” 
“It has been our experience that substitutions on 


our specs lead to headaches and regrets. And this 


is especially true of lighting fixtures. 


“‘We know that when we specify Day-Brite equip- 
ment, we get top efficiency, economical installation 
and easy maintenance...in addition to the fine 


appearance demanded by the architect. 


“Perhaps the best example we could offer is that 


we use Day-Brite fixtures in our own drafting room.” 


DECIDEDLY BETTER 


DAY-BRITE 


LIGHTING FIXTURES 


Day-Brite Lighting, Inc. 
6258 N. Broadway, St. Louis 15, Mo. 
530 Martin Ave., Santa Clara, Calif. 


A-92 


NATION'S LARGEST MANUFACTURER OF COMMERCIAL AND INDUSTRIAL LIGHTING EQUIPMENT 
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City of Riverside 
P.O. Box 826 
Riverside, Calif } 


Electric Light Dept 


City of Seattle 
O15 Third Ave 
Seattle 4, Wash 


Dept. of Lighting 
P. C. Spoweart 


City of Tacoma 
Dept. of Public Utilities, Light Div 
P.O. Box 1659 
Tacoma |, Wash Roy H. Weston 
The Cleveland Electric Illuminating Co 

Public Square 
Cleveland Ohio R. C. Hienton 
Columbia Electric G Mfg. Co 

iv \. Fancher Way 
Spokane, Wash Walter A. Toly 
Columbus G Southern Ohio Electric Co 

N. Front St 

Columbus, Ohio H.S. Corn 


Commercial Light Co 
#41 W. Washington Blvd 


Chicago 7, Ill Michael R. Fine 


Commonwealth Edison Co 
Public Service Company Division 
51 W. Jackson St., Joliet, Il G. RK. Hardacre 


Compco Corp 
7251 W. St. Pau 


Chicago 47, I S. J. Zagel 


The Connecticut Light G Power Co. 
P.O. Box 2010 


Hartford, Conn A.M. Wade 


Consolidated Edison Co. of N.Y. Inc 
4 Irving Place 
New York 5, N.Y 


Consumers Power Co 
212 W. Michigan Ave 


Jackson, Mict D. E. Karn 


Consumers Public Power District 
1452 2th Ave 


Columbus, Nebr W. H. Sinke 


Continental Electrical Construction Co 
3540 Southport Ave 


13.1 Leo W. Witz 


Chicago 


Corning Glass Works 


Corning, N.Y FP. F. Fleischman, Jr 


Coyne Electrical School Inc 
500 So. Paulina St 


Chicago 7, I John Hanan 


Crouse -Hinds Co 
Syracuse, N.Y 


Crouse-Hinds Co. of Canada, Ltd 
1160 Birchmount Rd 
Sarboro, Ont 


John S$. Haney 


E. Machtinger 


Crownlite Fluorescent Co 
110 Windsor Ave 


Mineola, N.Y 4. L. Siegel 


Curtis Lighting, Inc 
6155 W. 65th St 
Chicago 34, Ill 


Curtis Lighting of Canada, Ltd 
195 Wickstead Ave 
Toronto, Ont 


John A. Wright 


H.L. Wright 


I easide 


Cutler Electrical Products Inc. 
5524 Haverford Ave 
Philadelphia 39, Pa 


Dallas Power G Light Co 


1506 Commerce St 
Dallas |, Texas 


A. L. Davis Ce., Inc 


10! Central Ave 
Newark, N. J 


David Cutler 


Arthur L. Davis 


Day - Brite Lighting Inc 
‘4tl Bulwer Ave 
St. Louis 7, Mo 


The Dayton Power G Light Ce 
25 No. Main St 
Dayton |, Ohio 


D. J. Biller 


H. S. Nonneman 


Dazor Manufacturing Corp. 
4485 Duncan Ave. 


S&. Louls 10, Mo P.L. Read 
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Delaware Power G Light Co. 
600 Market St 
Wilmington 99, Del W.A.F. Pyle 


Dept. of Water G Power, City of Los Angeles 
207 So. Broadway 


Los Angeles 54, Calif. Ivan L. Bateman 


Detroit Edison Co 
2000 Second Ave 
Detroit 26, Mich 


The L. C. Doane Co 
10 New City St., Essex, Conn. 


L. EB. Tayler 


Harold F. Lorenz 


Duke Power Co 
P. O. Box 2178 


Charlotte, N. € Roy A. Palmer 


E. |. du Pont de Nemours G Co., Inc 
Fabrics G Finishes Div 


Wilmington 98, Del. Jack Rode 


E. |. du Pont de Nemours G Co., Inc. 
Polychemicals Dept. 
Development and Service Section 


Wilmington 98, Del Tvan K. DeBlieu 


Duquesne Light Co 
435 Sixth Ave., Pittsburgh 19, Pa. G. W. Ousler 


Duro Test Corp 
232! Hudson Blvd 
North Bergen, N. ] 


Eastman Kodak Co 
400 Piyvmouth Ave. North 
Rochester 4, N.Y 


James L. Cox 


H.R. Patterson 


Ebasco Services, Inc. 


2 Rector St., New York 6, N.Y W. LL. Byrne 


Efengee Electrical Supply Co 


049 W. Chicago Ave., Chicago 22, Ill. Lee Mirus 


Electrical Information Publications, Inc 
2132 Fordem Ave 


Madison |, Wis D. W. Grosshandler 


Electrical Products Corp 
1100 No. Main St 
Los Angeles 12, Calif 


Electrical Supplies, Inc 
225 Walnut St 


Hartford |, Conn Philip F. Waikiey 


Electrical Testing Laboratories, Inc. 
2 Fast End Ave 
New York 21, N.Y 


Electrical Wholesalers, Inc 
229 Whitehall St. 5. W 
Atlanta, Ga 


Hoffman S. Beagle 


John R. Thornton 


Electric Fixture G Supply Co. 
1006 No. 20th St., Omaha, Nebr 


Electrolier Mfg. Co. Ltd 
5849 Boyer St 
Montreal, Que 


Electro Silv-A-King Corp. 
1535 S. Paulina St 
Chicago 8, Ill c 


F. E. Foster 


Bernard Issenman 


1. Schneider 


Emerson-Comstock Co., Inc. 


130 No. Wells St., Chicago, Ill George A. Lang 


Emerson -Pryne Co. 


P. O. Box 698, Pomona, Calif. Roger W. Holston 


Ender -Monarch Corp. 

50 Sylvester St., Westbury, N.Y. Lewis Grenadier 
Englewood Electrical Supply Co. 

801 S. Halsted St 

Chicago, Ill 


Enterprise Electric Co. 
6507 Euclid Ave. 
Cleveland, Ohio William §. Fell 
Fecht Electric, Inc. 
5736 N. Western Ave. 
Chicago 45, Il. William F. ]. Fecht 
Federal Pacific Manufacturing Co. 

19 Waterman Ave 

Toronto 16, Ont F.L. Thompson 
Fenestra Inc. 

2250 E. Grand Blvd. 
Detroit 11, Mich Clyde W. Kelly 
Fischbach, Moore G Morrissey, Inc 

173 West Madison St 


Chicago 2, Il J. R. Mechan 


Fitchburg Gas G Electric Light Co. 
655 Main St.. Fitchburg, Mass 


Flood-Lite Service Inc. 
212 Silver Lake Bivd. 


Los Angeles 4, Calif B. J]. Hartmann 


Florida Power Corp. 
101 Fifth St., South 
St. Petersburg, Fla W. B. Shenk 
Florida Power G Light Co. 


Box 3100, Miami 30, Fla R. J. Bradiey 


Fluorescent Equipment G Mfg. Co. 
5105 Cowan Ave. 
Cleveland 4, Ohio 


Fluorescent Fixtures of California 
352 Shaw Rd. 
South San Francisco, Calif. 


Fiuores-O-Lite Co. 
Evans Terminal, North Broad St 
Hillside, N. }. Meyer H. Silverman 


H. A. Framburg G Co. 
3320-28 Carroll Ave. 
Chicago 24, Ill. 


Leonard 8. Freeman 


Ernest O. Anders 


Stanley A. Framburg 


The France Manufacturing Co. 
10325 Berea Rd. 
Cleveland 2, Ohio 


W. Freeman G Son, Ltd. 
275 Woodland Drive 
Vancouver, B. ¢ 


The Frink Corp. 
211 63rd St 
Brooklivn, N.Y ew 


E. L. Walter 


4. Freeman 


Lampert 


Fullerton Manufacturing Corp. 
Division of Franklin Research Corp 
P.O. Box 110 

Norwalk, Conn. 


G. G M. Lighting Co 
4432 Olive St. 
St. Louis 8, Mo 


Garden City Plating G Mfg. Co 
1750 N. Ashland Ave 
Chicago 22, Il! V. R. Bohiman 


Garfunkel Co. 

420-428 Hoboken Ave 

Jersey City, N. ] 

General Electric Co. 

Accessory Equipment Dept. 
1285 Boston Ave., Bldg. $2-EF 
Bridgeport 2, Conn W. B. Dexter 


Lawson Fullerton 


Dan Michelson 


Jack D. Saltzman 


General Electric Co., Ballast Dept. 
1430 E. Fairchild St. 


Danville, Il. C. G. Grant 


General Electric Co., Lamp Dept. 
Nela Park 
Cleveland 12, Ohio 


General Electric Co. 
Outdoor Lighting Dept. 


Hendersonville, N.C Henry ]. Chanon 


General Electric Supply Co 

Div. General Electric Co. 

1260 Boston Ave 

Bridgeport 9, Conn W.W. Booth 


General Fireproofing Co. 
Dennick Ave. 


Youngstown, Ohio ]. A. Saunders 


General Lighting Products Co 
468 Freylinghuysen Ave. 
Newark 5, N. J. N. H. Eglowstein 
The Georgia Power Co 

Electric Bidg., Atlanta |, Ga C. M. Wallace, Jr. 
Gibson Electric Co. Inc. 

1100 W. Chicago Ave. 


Chicago 51, 1 Robert P. Gordon 


Gibson Manufacturing Co. 
1919 Piedmont Circle, N. E. 


Atlanta, Ga. R. R. Gibson 


Gilbert Associates Inc. 
525 Lancaster Ave 


Reading, Pa Arthur H. Phillips 


Continued on page 40A) 
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Excitingly new lighting possibilities 
are open to the architect, engineer 


and contractor with Sunbeam Lighting 
reCESSE d 


Company's circula) 
Vistonatre® Series #@CSP3800 


From Massachusetts to California you can 
see many installations of these contemporary circular 


Sunbeam Lighting Company Visionaires. Dramatic 


effects are obtainable by installing these units in various sizes in 
random patterns. Nominal 2-ft, 3-ft and 4-ft diameters, the 

CSP3800 Series, as ‘large area’ sources, produce high level, low brightness 
They take standard fluorescent lamps. The domed translucent 


illumination 
white Plexiglas diffuser opening on concealed hinges, has long-life characteristics 
circular trim fits flush to the 


assuring minimum maintenance The smart 
ceiling and the recessed enclosure is square in shape permitting standard 
installation methods. Write today for bulletin =051 


SUNBEAM LIGHTING COMPANY 
777 East 14th Pl, Los Angeles 21, Calif. 


3840 Georgia St, Gary, Ind. 
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Clasco Electric Co 
721 N. Lith St 


St. Louis, Mo Willis M. Leach 


Globe Lighting Products Co. Inc 
1710 Flushing Ave 


Brookivna 6, N.Y Isidor Rosenblatt 


Good Manufacturing Co. Inc 

1015 N. Halsted St 

Chicago 22, I 

Gould Electric Co 

2621 West Belmont Ave 

Chicago 18, I! E 


Louis Mided 


4. Gould, Jr 
Grand Light G Supply Co 


R35 State St 


New Haven, Conn Malcolm Rosen 


Graybar Electric Co. Inc 
420 Lexington Ave 
New York N.Y BF. Benning 


Crimes Manufacturing Co 
No. Russ St 
Urbana, Ol L.. B. Moore 





Guardian Light Co. Inc 


100 North Blvd., Oak Park, Il W.S. Akely 
Cult States Utilities Co 

P.O. Box 29 

Reaumonm, Texas R.A. Landry, Ir 
The Edwin F. Guth Co 

2615 Washington Ave 

St. Louis 5, Mo Fred E. Guth 
Haha Electric Co. Inc 

Manchester & Barrett Station Rd 

P.O. Box 3848, Kirkwood 22, Mo R. Hahn, Jr 
Haluk Lighting G Mfg. Co 

65 Fin st 

san tra Calit "WW Haluk 
The Hankins Container Co 

14801 Emery Ave 

Cleveland 11, Oh Ray T. White 
Harjohn Industries 

P. O. Box 66, St. Catherines, Ont 1. D. Ha 


The Hartford Electric Light Co 
266 Pear! St 


Hartford 3, Cons V. J. Ouellette 


Hawkins Electric Co 
1447 Washington Bivad 


Chicago 7, 1 R.R. Hill 
Hecker and Co., Inc 
9 W. Marquette Road 
Chicago 21, 1 W. EB. Froh 
Hexcel Products, Inc 

Fourth St 
Berk ‘ f i_¢ Ti 
Hi-Lite Manufacturing Co 
S Columbu A ‘ 
New Haven I1, Conn ( Zitomer 
Phil R. Hinkley Co 
3200 West I2ist St 
Cleveland It, Ohi j i. Wiedemer 
Holophane Company, Inc 
342 Madison Ave 
New York N.Y H. 1. Logan 
Holophane Co., Ltd 
418 Kipling Ave. 5 
Toronto 14. Ont Frank T. Groome 


House -O-Lite Corp 
2430 8. Ashland Ave 
Chicago 8, |! Jack R. Stone 
Hub Electric Co 

2219 W. Grand Ave 


Chicago 12, Il I. M. Fixman 


Hubbard and Co 

6301 Rutler St 

Pittsburgh 1, Pa Cc. C. Warne, Jr 
Hydro-Electric Commission of Niagara Falls 

1034 Victoria Ave 

Niagara Falls, Ont J. A. Williamson 


Hydro-Electric Power Comm. of Ontario 
620 University Ave 


Toronto 2, Ont 4. W. Manby 
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Hyland Electrical Supply Co. 
625 W. Monroe St. 


Chicago, Il Jay Mann 
ideal Industries, Inc. 

1000 Park Ave. 

Sycamore, Il G. B. Koch 


Ilinois Power Co. 

134 E. Main St., Box 511-B 
Decatur 70, Ill dilan Van Wyck 
IMuminating Engineering Co. 
2347 E. Nine Mile Rd 
Harel Park, Mich Bert C. Pretzer 
Incandescent Supply Co. 
647 Mission St. 

San Francisco, Calif. J.J. Newland 
Indiana G Michigan Electric Co. 
2101 Spy Run Ave 

Fort Wayne, Ind ). H. K. Shannahan 
Interstate Power Co 


1000 Main St., Dubuque, lowa R. C. Haleombe 


lowa Electric Light G Power Co. 


Box 351, Cedar Rapids, lowa Sutheriand Dows 


lowa-Iilinois Gas G Electric Co. 
United Light Bldg 


Davenport, lowa Gordon Ames 


lowa Power G Light Co 
S12 Sixth Ave 


Des Moines 5, lowa N. Bernard Gussett 


lowa Public Service Co., East Division 
100 Commercial St. 


Waterloo, lowa C. R. Wagoner 


lowa Public Service Co., Sioux City Division 
P. O. Box 778 


Sioux City, lowa Cc. R. Tracy 
Jeanette Shade G Novelty Co 

N. Fourth St 

Jeanette, Pa Donald H. Crock 


jefferson Electric Co 


Bellwood, Il! W. C. Anderson 


jersey Central Power G Light Co. 
01 Grand Ave. 


Asbury Park, N. ] S. T. Bodine 


jery! Lighting Products, Inc 
42 W. Cermak Rd 


Chicago, Il Meyerson 


Chas 


Jewell Electric Products Inc. 
266 Gleenwood Ave 


Bloomfield, N. ] Donald J]. Kantor 


Chas. Johnson Electric Co. Inc. 


794 Lee St., Des Plaines, Ill. R. A. Johnson 


Joslyn Mfg. G Supply Co 
$700 S. Morgan St 


Chicago 9, Il. ]. H. Fahey 
Kansas City Power G Light Co 

P.O. Box 679 

Kansas City 10, Mo G. A. Jenning 


Kansas Gas G Electric Co 
P. O. Box 208 


Wichita, Kans H.W. Hobson 


The Kayline Co 
2480 E. 22nd St 


Cleveland 15, Ohio M.A. Eskins 


Thomas Keegan 
20 Springdale Ave 


Massapequa, N.Y Thomas J]. Keegan 


A. R. Keeler 
2080 W 
Detroit 38, Mich 


Davison 


A.R. Keeler 


Kelso-Burnett Electric Co 
223 W. Jackson Blvd. 


Chicago 6, Ill Sigmund A. Hollinger 


Keystone Electric Manufacturing Co. 
2228.36 E. Tidga St 
Philadelphia 44, Pa 
Kil Bar Electric Co. 

2261 Clybourn Ave. 
Chicago 14, IL. 


Leonard M. Siegel 


H. J. Kilburg, Jr. 


Kingsport Utilities, Inc. 
422 Broad St. 


Kingsport, Tenn. J. BE. Wright 


Kirby Risk Supply Co., Inc. 
502 Ferry St. 
Lafayette, Ind. 


Kirchmer Bros. Mfg. Co. 
2146 Newhouse Ave. 
St. Louis 7, Mo. 


The Kirlin Co. 
3435 E. Jefferson Ave. 
Detroit 7, Mich. 


John C. Dewenter 


A. W. Kirchmer 


Ivan Kirlin 


Klieg! Bros. 

$21 W. 50th St. 
New York 19, N. Y. Robert A. Langer 
Knott G Mielly, Inc 
7724 South Racine Ave 
Chicago 20, Ill Charles S. Lott 
Koehler Electrical Supply Co. Inc 
284 Greenwich St. 

New York, N.Y Robert A. Koehler 
Kopp Glass, Inc. 

Swissvale 

Pittsburgh 18, Pa C.£ 


K-S-H Plastics, Inc. 


Highway 30 
High Ridge, Mo 


Leberknight 


R. S. Hawes Il 


LaSalle Electric Supply Co 
20216 John R. St 


Detroit 3, Mich. 4. H. Gatward 


Lawrence Electric Co 
3511 N. Cicero 

Chicago 41, Il 

The Leeds G Northrup Co. 
4901 Stenton Ave 
Philadelphia 44, Pa 


Frank Heise 


R. C. Machler 


Lowis J. Lerro Co., Inc 
$127 N. Broad St 


Philadelphia 32, Pa i. L. Watmough 


Leviton Mfg. Co. 
236 Greenpoint Ave 
Brooklyn 22, N.Y 


Light and Power Utilities Corp 
1035 Firestone Blvd 
Memphis 7, Tenn 


Lighting Dynamics, Inc 
802 West Whittier Blvd. 
Whittier, Calif 


Lighting Products Inc. 
2259 W. Park Ave. 
Highland Park, I!! 


Lighting Services Co. 
515 Meriden Rd. 
Waterbury, Conn. 


Lightolier Co. 
1! East 36th St. 
New York 16, N. Y. 


Jack Amsterdam 


Murray Reiter 


41 Jassim 


Eric H. Church 


Richard L. Platt 


W. F. Blitzer 


Lightron of Cornwall 
195 Hudson St 


Cornwall-on-Hudson, N. Y Eugene Littman 


Line Material Co. 
700 W. Michigan St 


Milwaukee |, Wis M. C. Harsh 


Litecontrol Corp 
36 Pleasant St 


Watertown 72, Mass Lawrence E. Brown 


Litecraft Manufacturing Corp 
8 East 36th St. 
New York 16, N. Y. 


Lithonia Lighting Products Co. Inc 
Conyers, Ga. Robert J]. Freeman 


Ben Roisman 


Long Island Lighting Co. 
250 Old Country Rd. 
Mineola, N. Y. 


Lowisiana Power G Light Co. 
142 Delaronde St., Station A 


William J]. Schmidt 


New Orleans, La C. L. Osterberger 
Luminator, Inc. 

120 N. Peoria St. 

Chicago 7, Il. Albert L. Arenberg 


Luminous Ceilings Inc. 
2500 West North Ave. 


Chicago 47, Il! Louis Rosenstein 


Continued on page 42A 
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the witch is to PYLE-NATIONAL 


industrial lighting 


fixtures 






EXPLOSION-PROOF 
LE Series (Class I, Groups C and D) 
60 to 500 Watts 

Choice of body and reflector styles 


EXPLOSION-PROOF Floodlights 
FEA Series 150 to 300 Watts 


DUST-TIGHT 

DE Series (Class II, Groups E, F and 
G and Class III) 

60 to 200 Watts 

Choice of body and reflector styles 


VAPOR-TIGHT 


DO Series 10 watt signal 

or pilot lights 

BO Series 50 to 500 watts 

Choice of body and reflector styles 


FLUSH VAPOR-TIGHT 
Type 1570 Pit and subway lights 
100 and 200 watts 





Literature Furnished On Request 


Sold Nati y Thr 1 Authorized Dist 


THE PYLE- NATIONAL COMPANY 
WHERE QUALITY IS TRADITIONAL 


N. Kostner Avenue, Chicago 51, Illinois 
Branch Offices and Agents in Principal Cities of the U.S. and Canada + Canadian Agent: The Holden Co., Ltd., Montreal 
Railroad Export Department: International Railway Supply Co., 30 Church St., New York 7, N.Y. 
industrial Export Department: Rocke International Corp., 13 E. 40th St., New York 16, N.Y 
CONDUIT FITTINGS - PLUGS AND RECEPTACLES * TURBO-GENERATORS + MULTI-VENT AIR DISTRIBUTION 


SINCE 1897 
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Cor sod from page 40A 
Luxor Lighting Products Inc 
Empire Sate Bldg 

New York, N.Y Serge: Marketan 
Lynn Cas © Electric Co 
00 Exchange St 

Mass Harold E. Ayer 


Lynn 


Macbeth Corp 
P.O. Box 950 


Newburgh, N.Y Norman Macbeth 


MacNutt Electric Co. Inc 

420 Lexington Ave 

New York | N.Y M.R. Minto 
Madison Electric Co 
6000 Woodward Ave 
Detroit 2. Mich Arthur H. Jones 
Magni -Flood, Inc 

58 North Second Ave 
Mt. Vernon, N.Y Bert Greene 
Main Electric Co 

741 Milwaukee Ave 


Chicago, Ill Wilham Kamin 


Major Equipment Co. Inc 
4603.19 Fullerton Ave 
Chicago, Ill Ros O. Major 


R. A. Manning Co 
1810 North Ave 


Sheboygan, W R.A. Manning 


Marvin Electric Manufacturing Co 
648 Santa Fe 


Los Angeles, Calif Howard Brinton 


Massachusetts Gas O Electric Light Supply Co 
191.195 Friend St 
Roston, Mass la 


McNaughton -McKay Electric Co 
7000 Intervale Ave 
Detroit 38, Mich Wil 


Wemret 


iam 7. McNaughtor 


McPhilbin Manufacturing Co., Inc 
1329 Willoughby Ave 


Brookivn 37, N. ¥ Edward L. Gluck 
McWilliams Electric Co. Inc 

1820 N. Rockwell St 

Chicago 47, tll P G. Schannon 


Meade Electric Co. Inc 
5401.15 W. Harrison St 


Chicago 44, Ul Henry EF. Burkhardt 


Metalcraft Products Co. inc 
Mascher & Lippincott Sts 


Philadeiphia 35, Pa Fred M. Pyle 


Metals Manufacturing Co 
to W. let South 


Salt Lake City, Utah H. J. Hamuiltor 


Metropolitan Edison Co 
412 Washington St 


Reading, Pa T. O. MceOuiston 


Michigan Chandelier Co 
16501 Livernois 


Detroit 21, Mich Milton |]. Done 


Midwest Chandelier Co 
Sth & Gentry Sts 


No. Kansas City 16, Mo Sidney Lefkovitz 
Midwest Electric Co 

724 South Third Street 

Minneapolis 15, Minn Don Carlson 


The Miller Co 

Meriden, Conn / ]. Neidhart 
Miller Electric Co. of Florida 

575 Dora St 

Jacksonville, Fla Ja Dandelake 
Mississippi Class Co 

88 Angelica St 

St. Louis M ‘ }. Youngblood 


Mississippi Power G Light Co 


Lampton Bidg., Jackson, Miss B.M. Davis 
Mississippi Power Co 
Gulfport, Miss V. J. Daniel, Jr 


The Mitis Co. Ltd 
5 St. John St 


Rimouski, Que ]. Henri Labrie 


A Lighting News 





Modern Light G Equipment Co 
$812 S. Wabash Ave. 
Chicago, Il! 


Moe Light Division 
Thomas Industries Inc 
410 So. Third St. 
Louisville 2, Ky 


Monongahela Power Co 
1310 Fairmont Ave 
Fairmont, W. Va 


Monroe Electric Co. 
157 W. Ontario St 
Chicago 10, Il 


Monsanto Chemical Co. 
Plastics Division 
Springfield 2, Mass. 


Montana-Dakota Utilities Co 
831 Second Ave. § 
Minneapolis 2, Minn. 


The Montana Power Co. 
40 E. Broadway 
Butte, Mont 


Morlite Equipment Co 
P.O. Box 106 
Girard, Pa 


Multi Electric Mfg. Co 
4225-45 West Lake St. 
Chicago, I! 


Municipal Light G Power Dept 
City of Pasadena, California 
$02 City Hall 


Mutual Sunset Lamp Mfg. Co 
$5 Fifth Avenue 
New York 16, N.Y 


The Narragansett Electric Co 
19 Westminster St 
Providence 1, R. 1 


Pasadena |, Calif 


M. L. Offenberg 


Frank Marriett 


H. A. Stroud 


Albert Kahn 


R. R. Moyer 


W. L. Hayes 


D. J. McGonigle 


Finley ]. Gordon 


Leo J]. McDonald 


Goodrich 


T.M 


Worru Thau 


C. R. Broadhead 


National Chemical G Manufacturing Co 


Luminall Paint Division 
wis S. Mav Mt 
Chicago 9, Il 


National Electric Wholesalers, Inc 


4410 Georgia Ave. N. W 


Washington, D. ¢ 


Neo Ray Products Inc 
515 EB. 22nd St 
New York 10,N.Y 


Nepo Mfg. Co 

4230 N. Sayre Ave 
Chicago M, Il. 

Newark Electric Fixture Co 
288 S. 19th St 

Newark 3, N. J 


John Marshall Zn 


David Leventhal 


Philip Young 


N. E. Passman 


]. B. Seidman 


New Bedford Gas G Edison Light Co 


693 Purchase St 
New Bedford, Mass 


Henry Newgard G Co 
1700 W.. Fullerton Ave 
Chicago %9, Ill 


New Haven Electric Supply, Inc 
135 Orange St 
West Haven, Conn 


New jersey Power G Light Co 
105 E. McParlan St 
Dover, N. J 


Newman Schranz Lighting Co 
2700 Walnut 
Denver, Colo 


New Orleans Public Service Inc 
417 Baronne St 
New Orleans, La 


N. Y. State Electric G Gas Corp 
62 Henry St 


Binghamton, N.Y 


Niagara Mohawk Power Corp 
300 Erie Blvd. W 
Syracuse 2, N.Y 


The NL Corp 
2480 E. 22nd St 
Cleveland 15, Ohio 


S. Fenstermacher 


]. R. Newgard 


Shemitz 


S.R 


E.J 


VanDutzen 


Charles Newman 


E. N. Avegno 


Earle C. Edwards 
F. T. McEvoy 
M.W. Terkel 


Noland Co. 
27th St. & Virginia Ave. 
Newport News, Va 


C. P. Andrew 


North Central Electrical Distributing Co. 


2001 Broadway St., N 
Minneapolis 13, Minn 


Northern Berkshire Electric Co. 
21 Bank St 
North Adams, Mass 


Northern Electric Co. Ltd 
1600 Dorchester St. W 
Montreal, Que 


4.G. Holmgren 


4. D. Rhodes 


R.H. Probern 


Northern Indiana Public Service Co. 


5265 Hohman Ave 
Hammond, Ind 


Northern Light Co. 
1657 N. Water St 
Milwaukee 2, Wis 


Northern States Power Co 
Minneapolis 2, Minn. 


Northiand Electric Supply Co 
521 South 10th St 
Minneapolis 4, Minn. 


Nova Scotia Power Commission 
P.O. Box 910 

Halifax, N.S 

NuArt Lighting G Mfg. Co. 
235 East 5th South St. 

Salt Lake City, Utah 


Ohio Edison Co 
Akron 8, Ohio 


Ohio-Midiand Light G Power Co. 


Canal Winchester, Ohio 


The Ohio Power Co 
301-315 Cleveland Ave. S. W. 
Canton 2, Ohio 


Oklahoma Gas G Electric Co. 


Box 1498, Oklahoma City |, Okla 


Omaha Public Power District 
720 Electric Bldg 
Omaha 2, Nebr 


J. C. Sackman 


Fred Cramer 


Carl T. Bremicker 


N. K. Gullick 


W. D. Graham 


H. A. Schoepf 


Franklyn Dickinson 


J. BE. Cathers 


R. W. Osterhoim 


Earle W. Gray 


E. E. Schwaim 


Orange and Rockland Utilities Inc 


Nyack, N.Y 


D. §. Schaab 


Pacific Associated Lighting G Mfg. Co 


1260 Pennsvivania Ave 
San Francisco, Calif 


Pacific Gas G Electric Co 
245 Market St 
San Francisco 6, Calif 


Pacific Power G Light Co 
920 S. W. Sixth Ave. 
Portland 4, Ore 


Paramount Industries Inc 
G 1080 Ballenger Rd 
Flint, Mich 


Peerless Electric Company 
576 Folsom St 
San Francisco 5, Calif 


Peerless Electric Ltd 
5585 Fullum 
Montreal 36, Que 


R.K. Meyer 


O. R. Doerr 


F.M. Reis 
B. R. Bailey 
Samuel B. Herst 


1. A. Van Duzer 


William Penn Fivorescent Light Mfg. Co 


1429 South 23rd St 
Philadelphia 46, Pa 


Pennsylvania Electric Co 
222 Levergood St 
Johnstown, Pa 


Pennsylvania Power G Light Co. 
901 Hamilton St 
Allentown, Pa 


Pennsylvania Power Co 
19 E. Washington St 
New Castle, Pa 


The Perfeclite Co 
1457 East 40th St 
Cleveland 3, Ohio 
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William Ranieri 

R. G. Baker 
H.H. Brenan 
P.G 


Dingledy 


Joseph L. Jaffe, Jr 
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NEW, PROJECTED LETTER 


FLUORESCENT EXIT UNITS by 


Check*These Superior Features 


Phosphorescent Lucite panel give 7 hour 
rela terelioh ME talelei ic ME iil Mealaat] Me ol-l4-lasloMelclele 
6 projecte d letters Available in mods 
for all surface type as well as recessed ir 
PROJECTEC stallations. Mounted from top, back, side or 
LETTERS from a pendant. Surface models are also 
available for either single or double face 
use. Pivot hinged, die formed 20 ga. steel 
frames for easy servicing. Surface type boxe 
are made of 18 ga. press drawn steel, '/; 
KO's top and side. Recessed boxes are of 
20 ga. press drawn steel, six %"° KO 


Lucite faces available in 4 color combina 

tions — with or without arrows. Completely 

REINFORCED PLASTIC wired for two T-5 6-watt lamps, 118-V 

BOTTOM PANEL AC ballasts. Also available for use in 277-V 
systems 


You reduce installation costs, make every building 
safer when you select Perfeclite unbreakable pre 
jected letter fluorescent exit signs. For further 


formation, mail the attached coupon today 





Please send me the 
Perfeclite Data Folder 
EX-58 C. 

approved, and 


with NAME 
ale Le 4044414: Ge 


Units are Underwriters 


Laboratories, Inc 











ADDRESS 


THE PERFECLITE COMPANY 


1457 EAST 40th STREET Sd CLEVELAND 3, OHIO 
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Ptaft G Kendall 
84 Foundry & 
Newark, N. ] 


Philadeiphia Electrical G Mtg. Co 
1228.36 N. Sist St 
Philadelphia 21, Pa 


Philadeiphia Electric Co 
1000 Chestnut St 


Philadelphia Pa 


Phoenix Ciass Co 
Monaca, Pa 


Pierce Electric Co 
47 W. Adams ™ 
Chicago 6, I 


Pittsburgh Corning Corp 
Port Allegany, Pa 


Pittsburgh Pilate Ciass Co 
Grant Bidg 


Pittsburg ), Pa 


Pittsburgh Refiector Co 
4 411 Oliver Bidg 
Pittsburgh 22, Pa 


Poindexter Electric Co 
133 Delaware $ 


Denver, Cx 


Portiand General Electric Co 
Ww Alder Mt 


The Potomac Edison Co 
b.. Washington $ 
Hagerstown, Md 


Potomac Electric Power Co 
720 b. Stree N.W 
Washington 4, D. ¢ 


Powerlite Devices Ltd 
1 Aton A 
I oront Lo 


Prescolite Manufacturing Corp 
2229 Fourth St 


Berkel Ca 


Progressive Products Co. Inc 
ob Milwaukee Ave 


Chicag I 


Prophylactic Brush Co 
Proton Plastic Division 
Floren Ma 


Public Service Co. of Colorado 
Gon t ‘st 


Den ve cx 


Public Service Co. of Indiana Inc 
tL. Main St 
Plainheld, tnd 


Public Service Co. of New Mexico 
P.O ox +/ 


Albuque ic, N.M 


Public Service Co. of Oklahoma 
ProO.R 


I +, Ob 


Public Service Electric G Gas Co 
80 Park Place, Newark, N. | 


The Public Utilities Commission 
Dundas § 


I 0 i 


Puerto Rico Water Resources Authority 
Sa | Puc kk 


Puget Sound Power G Light C 
M . 


t.4ths 
Belle i Was! 


Pyle National Co 
[34 N. Kost 

cl 7 I 

Quadrangle Mfg. Co 

$2 S. Peoria St 

Chicage ! 

Quebec Hydro-Electric Commission 
107 Craig “. W 

Montreal, Que 

Quebec Power Co 


P.O. Box 
Ouebec, Ouc 


$4+.\ Lighting News 


M. J. Hamilto 


G. A. Rafel G Co. 
zii2 W. Lawrence 
Chicago 25, lll George A. Rafel 
Rambusch Decorating Co. 
40 W. 13th St. 

New York 11, N.¥ Edward Rambusch 
Reliance Petroleum Ltd 
45 Richmond St 
London, Ont E. J. Lewichi 
Revere Electric Mfg. Co 

7420 Lehigh Ave 

ch ago 48 (Niles), I Murray J]. Whitfield 


Revere Electric Supply Co. 
2501 W. Washington Bivd 
Chicago 12, Ill Arthur Peterson 
Rite Lite Supply Co 
2826 No. Speer Bivd 
Denver 11, Colo Raiph H. Bryant 
Ritter Co., Inc 
400 West Ave 
Rochester 3, N.¥ Horace W. Alexander 
Robert Manufacturing Co. Inc 
¥9 Dell Glen Ave 

Lodi, N. J] Robert Geiusenberger 
Rochester Gas G Electric Corp 

SY Last Ave 

Ruchester 4, N.Y C. Twichell 


Rohm G Haas Co 
2 W. Washington Sq 
Philadeiphia 5, la 4. Willams 


Rosemount Industries Ltd 
2090 Moreau St 
Montreal, Que 


Rumsey Electric Co 
Arch St 
Philadelphia 7, Pa 


james E. Rust Electric Co., Inc 
W. Jackson Bivd 
Chicago 7,1 


Ryall Electric Supply Co 
Lincoln St 


Denver, Colo 


Sachs Electric Corp 
40 W. Park 
St. Louis, Mo 


Safeway Stores, Inc 
Store Design Dept 


Oakland 4, Calit 


Madison St 


St. joseph Light G Power Co 
Francis St 
St. Joseph 2, Mo F. P. O'Connor 


Sandel Manufacturing Co 
6185S. Loomis Place 
Chicago 9, Il 4.1L. Sandel 


San Diego Gas G Electric Co 
P.O. Box 1851 
San Diego !|2, Calif 


Saskatchewan Power Corp 
9 Cornwall St 
Regina, Sask W. B. Clipsham 


Savannah Electric G Power Co 
Savannah, Ga ]. L. Davidson 


Service Electric Co 
8345 Sout Ashland 


Shaida Manufacturing Co. Inc 
B 7 


Shawinigan Water G Power Co 
Dorchester St. W 
Monireal, Que Chas. H. Talbot 


The Sherwin-Williams Co 
| Prospect Ave. N. W 
Cleveland |, Ohio J. A. Meacham 


Silvray Lighting, Inc 
R.K.O. Bidg., Radio City 


New York 20, N.Y J]. M. Gilbert 


Smithcraft Lighting Division 
A. L. Smith tron Co 


217 Everett Ave., Chelsea 50, Mass J. J. Smith 


Smoot-Holman Co. 
P. O. Box 4097 
Inglewood, Calif. 


Sola Electric Co. 
4633 W. 16th St. 


Chicago 50, I] L. C. Marschall 


Solar Light Mfg. Co. 
400 N. Ashland Ave 
Chicago 22, il! Bernard Lazerson 
Solux Corp. 

58-17 28th Ave 


Woodside 77, N.Y 4. E. Spinetia 


Southern California Edison Co. 
601 W. Fifth St. 


Los Angeles 53, Calif. Roy E. Dahlin 


Southern Canada Power Co. Ltd. 
355 St. James St. W. 
Montreal, Que M.A. Perry 


Southern Colorado Power Co 
Box 75, Pueblo, Colo E. H. Pemberton 


Southern Indiana Gas G Electric Co 
P.O. Box 569 
Evansville, Ind Cc. K. Graham 


Southern Lighting Mtg. Co 
501 Elwell St 

Orlando, Fla Dan Pohla» 
Southwestern Gas G Electric Co 

Rox 1106, Shreveport, La E. F. Graham 


Southwestern Public Service Co 
P.O. Box !261 

Amarillo, Texas Tom Lynn 
The Spero Electric Corp 

20500 St. Clair Ave 

Cleveland 17, Ohio Manny Spero 


Standard Electric Co 
P.O. Box 808 
Pontiac, Mich ibe Cohen 
The Starbuck Sprague Co 

67 Watertown Ave 

Waterbury 20, Conn 


Starring G Co. Inc 
600 Seaview Ave 
Bridgeport, Conn 


Steber Manufacturing Co 
2700 Roosevelt Rd 
Broadview, Ill. Robert ]. Besal 
Steel Craft Fluorescent G Stamping Co 

19) Murray St 
Newark 5, N. ] drthur Meister 
Sterling Electric Co 

14 South l2th st 

Minneapolis 3, Mint 


Sterling Reflector G Mfg. Co 
249 West Grand Ave 


Chicago 51, Ul n Oberhuber 


Sticklor Electric Supply Co 
446 Ann St 


Hartford 3, Conn Marshall Sticklor 


Stonco Electric Products Co 
183 Monroe Ave 
Kenilworth, N. J H.W. Spence 


Suburban Electric Co 
57 Pleasant St 
Malden, Mass srren K. Lewellen 


The Suburban Supply Co 
5 Watertown Ave 
Waterbury, Conn 


Sunbeam Lighting Co 
777 E. 4th Place 
Los Angeles, Calif 


Sun-Lite Manufacturing Co 
2555 Bellevue Ave 


Detroit 7, Mich. Fred Binder 


Sun-Ray Fluorescent Co 
2025 So. Michigan Ave 


Chicago 16, Il Jerome Gimbel 
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Non-Burning Vinyl Louver — A new luminous 
rigid panel for the Lighting Industry 


While experimenting with many 
polyvinyl chloride formulations 
to produce a fire resistant 
luminous panel, we achieved far 
more in “Circlgrids’’. Of import- 
ance to lighting engineers is the 
controlled quality ol non-glare 
light, ease of installation and 


reduced maintenance attained 


with | irclyrid”’ Panels. | ich 


‘ 
‘ 
‘ 

‘ 


panel consists ol a pail ol 
vacuum formed sheets of vinvl, 


hermetic illy sealed to a center 
membrane at ever, » iM h 
CROSS SECTION A 
THRU 4 = -—— “Cire lerids”’ are designed with 
“CIRCLGRID" PANEL [ 


ond : 
oU'Y6 open areas, each opening 
a + 


. . 923-9" 1 has small louvers to diffuse re 
Dimensions 23 *;" square by ’s" deep. 
Showing how top and bottom vacuum formed vinyl sheets are electronic 
welded to a center membrane, creating a hermetically sealed unit with greaé spots to collect dust 


structural strength. Circular inverted cone openings at every )% inch assure 


flected light there are no flat 


non-glare illumination. 


“Circlyrids’” are available in 3 


Other sizes in preparation. 
materi il tr insparencies to pro- 











vide 300, 150 or 75 F.¢ Phe, 


Advantages 


are light stable and safely in- 


of stalled undet sprinklers. 
Rigid ‘“‘Circlgrid’’ Panels 


@ will not support combustion @hoave circular openings (50 open 


. . area) to promote air circulation and 
@ are safely installed under sprinklers P . — : 
non-glare illumination 1] iD i - \ remove. 


@are lightweight and electronically 


welded for great structural strength @have no flat spots to collect dust ire designed to meet all 


@ are attractive @are rigid for easy installation and code requirements. 
@ offer controlled lighting in 300, 150 cleaning 


or 75 F.C. materials 
@ may be sawed or cut 


@have 45 45° cut-off other cut- 


offs in preparation @ patent pending Write for sample and specific 








information. Licencees invited. 








CIiIRVAC PLASTICS - Box 655° Erie, Pa. 


Pioneer in rigid, non-burning, luminous louver panels for ceiling lighting. 
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( ontimue ' age 444 
The Superior Electric Co 
85 Laurel St 


Bristol, Conn m P. Carpenter 


Supreme Lighting Co 
600 Turner St 

Los Angeles | Calif k Blackwell 
Canada) Ltd 

s Road 


Sytvania Electric 
6235 Cote de Li« 
Montreal, Que 


Sylvania Electric Products inc 
(0 Roston St 


Mass 


Maiem 


Tampa Electric Co 
Cass k Tampa Sts 


Tampa Fla W. C. Macinnes 


Tarnow Electric Supply Co 
45 BE. Milwaukee Ave 
Detroit, Mict Nathan Tarnow 
Frank C. Teal Co 

$222.24 E. Jeffersor 

Detroit Mict 


Terreau-Racine Ltee 
| Or a St. Paul St 


Quebec, Que Georges Langlais 
Texas Electric Service Co 


Flectric Bldg Fe. Wortl Carlson 


Texas G 
Texas Power and Light Co 
P.O. Box 635 


Dallas 22, Texa 


Thompson Electric Co 
P. ©. Box 875 


‘ cland o>) 


Toledo Edison Co 


Fdweon Bldg I edo 4 ) 


Teronto Hydro- Electric System 
14 Carlton St 


I oronto Ont 


B. M. Tower Co.., Inc 
Dewey St Bridgeport, ¢ 
Trans-Lite, Inc 

Box 

Milford. ¢ 


P.O 


Tri-Part Mfg. Co 


934 Plum St., Detroit |, Mich Julius Reznih 


Union Electric Co 
SIS N. 12th Blvd 


St. Lowis |, Me Merrill E. Skinner 


Union Metal Mfg. Co 


Canton 5, Ohi WA. Porterfield 


Unistrut Corp 
4118 Monroe Ave 


Wayne. Mich Rebentisch 


Hugo F 
Unistrut Products Co 
1018 W. Washington Blvd 


Chicago 7, tll George W. Butler 


The United Illuminating Co 
80 Temple St 
New Haven 6, Conn 


E. B. Haskell 


Universal Lighting Products, Inc 
> Bergeniine Ave 


Westwood, N.] t Kanarck 


Universal Mfg. Corp 
29.51 E. Gth St 


Paterson, N. | Imrich Miller 


Utah Power G Light Co 


Box 899, Salt Lake City 10, Utal W. A. Huckine 


john C. Virden Co 
6009.6108 Longfellow Ave 
Cleveland 3, Ohio John C. Virden, Jr 
john C. Virden Ltd 

19 Curity Ave 


loronto 16, Ont 


Virginia Electric G Power Co 


Richmond 9, Va W.1. Dolbeare 


Voigt Company 
1654.58 N. Carlisle St 


Philadelphia 2!, Pa C. J. Frank 


Voltarc Tubes, inc 


44 Cross St... Norwalk, Conn Miles Pennybacker 
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Wadeford Electric Co 
205 W. Wacker Dr 
Chicago 6, Il 


The Wakefield Co 
Vermilion, Ohio 


Wald G Zigas 
23-03 45th Rd 


Long Island City, N. ¥ 


Warren Electric Co 
P.O. Box 2594 
Houston, Texas 
Wasco Products inc 


Bay State Rd 
Cambridge 38, Mass 


The Washington Water Power Co 


P.O. Drawer 1445 
Spokane 6, Wash. 


Webb Electric Mfg. Co. 
1701 S. W. Jefferson St. 
Portland |, Ore. 


Welsbach Engineering and Management Corp 


1500 Walnut St 


Philadelphia 2, Pa 
Westinghouse Electric Corp 
08 Amarillo Bldg 
Amarillo 


I exas 


Westinghouse Electric Corp 
1216 W. 58th Se. 
Cleveland 2, Ohio 


Westinghouse Electric Corp., Lamp Division 
Marshall N 


Bloomfield, N. J 


Westinghouse Electric Supply Co. 
Box 448 


3 Gateway Center, P.O 
Pittsburgh 40, Pa 


West Penn Power Co 
Cabin Hill, Greensberg. Pa 


Wheeler Reflector Co 


Division of Franklin Research Corp 


275 Congress St 
Boston |0, Mass 


Wheeling Electric Cu 
5! Sixteenth St 
Wheeling, W. Va 


Dick White Lighting, Inc 
170 Southdale 
Edina 10, Minn 


White Way Electric Sign G Maintenance Co 


1317 Clybourn Ave 
Chicago 10, Ill 


M. C. Kirkpatrick 


Gordon F. DeFoe 


E.¢ 


Donald D. Olson 


Wholesale Electrical Supply Co. 


7333 Cottage Grove Ave. 
Chicago 19, Ill 


Wide-Lite Corp. 
P.O. Box 191 
Houston |, Texas 


Wiedenbach -Brown Co. Inc 
111 Eighth Ave. 
New York 11, N.Y 


Wigdah! Electric Co. 
4246-48 Milwaukee Ave. 
Chicago 41, 


RG W Wiley Inc. 
119 Dearborn St. 
Buffalo 7, N.Y 


H. E. Williams Products Co. 
108 S. Main St. 
Carthage, Mo. 


H.H. Lundberg 


A. F. Wakefield 


Henry ]. Wald 


J. R. Thompson 


Wilmot Castle Co 
P. O. Box 629 
Rochester 2, N.Y 


F.E. Webb 


Raymond D. Arenberg 


D. L. Calmes 


W. C. Stockberger 


T. J. Wigdaht 


Robert C. Graves 


F. B. Williams, Jr. 


E. H. Greppin 


]. A. Wilson Lighting G Display Ltd. 


H.H. Adams 989 Lakeshore Rd. 


Toronto, Ont 


]. Carl Wilson 


The Windsor Utilities Commission 


Hydro Division 

149 Chatham St. W 

Windsor, Ont 
Huerkamp 

The Wiremold Co 


Hartford 10, Conn 
Waterman 


Wisconsin Electric Power Co 
Public Service Bldg 


Milwaukee |, Wis 


ph W. Hartman 


Wisconsin Power G Light Co 
122 W. Washington Ave 
Madison |, Wis 


G. MacDonald 


Henry R. Soutar 


Robert H. Murphy 
C.Ww 


Van Derzee 


M.R. Norton 


Wisconsin Public Service Corp 


Green Bay, Wis 


Harlan B. Fletcher 


Worcester County Electric C 
939 Southbridge St 
M. J. Barth Worcester 3, Mass 
Work-O-Lite Co 
522 Cortlandt St 
Belleville, N. J 


Zenith Electric Supply Ltd 
185 Bridgeland Ave 


Martin Davis Toronto 10, Ont 


4.G. Bur 
° 


Donald S$. Bennett 


Jack Siegel 





Region 


East Central 
South Central and 
Southeastern 
Southwestern 
Midwestern 
Inter-Mountain 
Pacific Northwest 
Northeastern 


Canadian 


Great Lakes 





1959 Regional Conferences — !.E.S. 


Place 


Lord Baltimore Hotel 
Baltimore, Md. 

Grove Park Inn 
Asheville, N. C. 
Shamrock-Hilton Hotel 
Houston, Texas 

Pere Marquette Hotel 
Peoria, Ill. 
Continental Hotel 
Denver, Colo. 

Banff Springs Hotel 
Banff, Alta. 

Curtis Hotel 

Lenox, Mass. 
Chateau Laurier 
Ottawa, Ont. 
Lafayette Hotel 
Buffalo, N. Y. 


Date 
April 9-10 


April 23-24 
May 4-5 
May 6-8 
May 11-12 
May 26-30 
June 4-5 
June 11-12 


99 93 


June 








ILLU MINATI 


NG ENGINEERING 





Thin shell concrete structures 
call for new ideas in interior 
lighting. This “beehive” struc- 
ture has been successfully 
lighted by means of 34 wall 
urn fixtures each having a 1000 
Watt color-corrected mercury 
lamp. There is a Rambusch 
Field Representative near you - , 


CATALOG NUMBER BF-146 





and he is anxious to serve you. 


RAMBUSCH 


40 WEST 13th STREET - NEW YORK 11, N. Y. 


DESIGNERS @© MANUFACTURERS 
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Practically the only 





thing we can’t floodlight. 


Ask us. 


n Photograph t 


y the Lick Observotory 





CROUSE @ HINDS 


MAIN OFFICE AND FACTORY: SYRACUSE. NEW YORK 


Incandescent and mercury vapor floodlights for: Sports, Decorative 
and Display, Business, Airports, Traffic, Industrial, Construction, 
Underwater, Hazardous Locations, Special-Purposes 





ROTUBA’S LIGHTING DATA REPORT 12-58 
LIGHTING OF ROCKEFELLER CENTER STORE WINDOWS 


LIGHTING OBJECTIVE: To improve the lighting of the dis- 
play windows by replacing the old luminous plastic material of 
the double-track ceiling with a more efficient construction plus 
a more dimensionally stable plastic material for A) uniform, 
glareless light, B) easier maintenance and C) more attractive 
general appearance. 


























Loose “TEE BARS 


FIG. & 


GENERAL INFORMATION: The store owner first realized were placed resting on the Wall Channel and reaching 
with a shock that his lighting was deficient, when he could across to rest on the Central “I” Beam. (See Fig. 2) 
barely distinguish his name on the bronze plaque at window In each “Tee” Bar partition thus formed, sheet of EXTRI 
base. This made him aware that his merchandise, too, was LITE®", plastic prismatic low-brightness panels cut to size 
poorly illuminated were placed in a gular pattern, with the smooth side of 
Since these windows require a high degree of visibility for the Extru-Lite facing lamps. As each “Tee” Bar wa 
the successful merchandising of all the highly detailed item inserted, a panel of Extru-Lite was manipulated into place, 
therein, he knew his light shielding was antiquated fitting tightly enough to avoid any dislodgement or slippage 
The old ceiling was difficult to remove and infrequently 
cleaned and the collected dust and grime reduced the illumi- RESULT: An increase in illumination by approximately 7: 
nation even more. The new ceiling was designed so panel without glare. The Acrylic Extru-Lite (in this installa 
components fit snugly, yet could be easily removed for tion made of Plexiglas™*t)assures greater permanence of 
maintenance. color, dimensional! stability and eliminates warpage. Nor 
does Extru-Lite change the true color of light. This fact 
INSTALLATION: Certain parts of the former structure had results in good color quality on the merchandise, showing it 
to be retained; such as, the shallow (abt. 5” deep) plenum up to better advantage. The eye-appealing attention achieved 
chamber, the number of lamps, front and back Wall Chan- through the increased, superior illumination results in 
nels and the Central “I’”’ Beam (See Fig.1).F ree “Tee” Bars increased traffic for the store 


) 


That's why we say: THE BEST BUY IN SIGHT — FIXTURES USING EXTRU-LITE. 


* Available in both Polystyrene 


+ Rohm Hoas 


ea THE ROTUBA ExTRUDERS, INC. 


A DIVISION OF WALJIOUN PLASTICS ine 
MAKERS OF PLAST! EXTRUSIONS F ® NOuSTAyY 


437 88th STREET, BROOKLYN 9, NEW YORK *© SHORE ROAD 8.5458 


Lighting Equipment designed by Herbert Hoffman, Lighting Consultant, and installed by 
Condi-Lite Corporation, both of 889-891 Broadway, New York 3, N. Y. 
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The Sylvania CFR system brings to airports a greater degree 


of illumination that reflects the pattern of runway white paint 


markings 
surtace 


on landing speed and angle of approach 


\ ; A/| AAS ¥y LW 


brings out texture irregularities 


in runway 


aids pilots in depth perception as well as guidance 





Before the Sylvania CFR lighting system, “black holes” existed between 
incandescent beacon-type lights that still line many airport runways 


Ling 


¢ 


AVin| or ... spreads a carpet of light 


with Sylvania CFR lighting system 


A newly developed Sylvania lighting 
system for runways enables planes to 
land more quickly and safely regardless 
of visibility conditions. This major ad- 
vance toward all-aircraft, all-weather op- 
erations is particularly important because 


today’s larger, faster planes use more 





of a runway’s length than earlier planes. 

Developed co-operatively with the 
FAA, this new system provides a con- 
tinuous, broad ribbon of light across the 
entire width of the runway. At Washing- 
ton National Airport's instrument run- 
way 36, each 200-watt Sylvania VHO 
(Very High Output) fluorescent lamp in 
an 8-foot CFR (Controlled Fluorescent 
Reflectance) fixture produces a light out- 
put of 13,250 lumens. This is possible 
because Sylvania VHO lamps deliver 
more than 2% times the light of ordinary 
fluorescent tubes 

136 VHO lamps are installed in CFR 
fixtures along each side of the runway, 
for a continuous 1400-foot path of light 
broken only by an intersecting taxiway. 


The complete installation produces about 
3.25 million lumens of light! 

A revealing test for this new lighting 
system came during early-morning, near 
zero-zero visibility conditions when in- 
coming pilots reported “little glare, good 
runway texture and good height guid- 
ance” from the VHO runway strip lights. 

For full information on new Sylvania 
VHO lamps and the CFR system—and 
how they can provide superior lighting 
at lower cost—cal! your Sylvania repre- 
sentative, or write: 


SYLVANIA LIGHTING PropuctTs 
Division of SytvANIA EvLectric Propucts Inc 
Dept. 9L-3503, 60 Boston St., Salem, Mass. 
In Canada: Sylvania Electric (Canada) Ltd 
P. O. Box 1190, Station “O”, Montreal 9 


¥ SY LV, AN 1 \ . . » fastest growing name in sight 


TELEVISION - 


LIGHTING ~+ 


D0A 


RADIO 


+ PHOTOGRAPHY + ATOMIC ENERGY - 


CHEMISTRY-METALLURGY 


ILLUMINATING ENGINEERING 











Here’s your problem: Bathe the Grand 
Coulee Dam in a rainbow of colors. 
But keep in mind that no fragile ma- 
terial will do because there's heat from 
the high-powered floodlights, cold 
water spray, and the wearing effects of 
year-round weather. 

The solution? Pyrex brand heat- 
resistant colored cover glasses from 
Corning, 686 in total. Each weighs 7 
pounds and measures 18 inches across. 
There are reds, greens, yellows, and a 
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PUTTING COLOR 
IN THE “FLOODS” 


AT GRAND COULEE DAM 





special blue developed to produce 
white when added to red and green. 
This special blue was just another of 
Corning’s many contributions to the 
lighting industry. 

Suggestion: Whatever your lighting 
need—color correction, direction and 


ORNING 
y/ * 





66. @ 


CORNING MEANS 


1. Airport runway marker 
3. Street light refractor 

Panel for commercial applications. You might find 
just what you're looking for in our standard line. 








Photograph courtesy of Bureau of Reclamation 





control, protection, decoration—you’re 
invited to make use of Corning re- 
search and production facilities. 

A note outlining your wants will 
bring a quick answer. Write to Corning 
Glass Works, 61 Crystal St., Corning, 
New York. 


GLASS WORKS 


RESEARCH IN GLASS 


2. Traffic signal lens 
4, Pattern No. 70 Lens 


¥ 
«Jee > a. ag 


DIA 






















Champion balances 


@ LAMP EFFICIENCY 

e LAMP COST 

@ LAMP LIFE 

e LUMEN MAINTENANCE 


to give you the most value in 
e POWER COST 
@ LABOR COST 
e LAMP COST 


which means 


@ THE MOST LIGHT FOR 
YOUR MONEY 















CHAMPION LAMP WORKS 


Lynn, Massachusetts 





of the four major brands of lamps 


CHAMPION 


stands out for 
VALUE 





It's the overall cost of light 
that counts when you’re judg- 
ing value in lamps. 

When you buy Champion 
Lamps, you're buying lowest 
overall lighting cost because 
Champion scientifically de- 
termines the balance of lamp 
characteristics that gives the 
most light for combined power 
cost, labor cost and lamp cost. 

It's because of this balance 
that, of the four major brands 
of lamps, Champion stands 
out for value. 


~ . ~~ 
CHAMPION 
~= = 


incandescent Fluorescent 


o< amps 





Your best buy in lamps 


(Continued from page 31A) 


Emmett J. Fallon, Jr. who moves up 
from the position of advertising and 


sales promotion manager. 


IES Council at its February 12th 
meeting unanimously approved the ree 
ommendation of the Board of Examiners 
that Raymond C. Kinney and Charles 
E, Weitz, now retired, be made Members 
Emeritus in recognition of their decades 
of service to the Society during their 
careers in lighting. 


The Edwin F. Guth Co., St. Louis, Mo. 
has named Fred MacRae as their new 
lighting representative for southern 
Ohio, Kentucky and southwestern West 
Virginia. Mr. MacRae, Chairman of the 
Ohio Valley Seetion of IES, replaces 
Tom Marshall who recently moved to 
Florida. 


At a special meeting in Boston on 
February 11, the share owners of Syl- 
vania Eleetrie Products, Ine. voted ap 
proval of the merger of Sylvania into 
the General Telephone Corp. Coneur 
rently in New York, General Telephone 
share owners also approved the merger 
The new corporate name, approved by 
both groups of stockholders is General 
rel phon & Eleectronies Cor P Donald 
C. Power, General Telephone President, 
will be Chairman of the Board and 
chief executive officer of the new com 


pany, and Don G,. Mitchell will serve as 


President. Sylvania will continue its 
operations as a separate company, 
wholly-owned by General Telephone & 


Eleetronies ( orp 


Deaths 

Milo A. Briggs, Western Michigan 
Section 

Harold P. Earley, Western Michigan 
Section 


B. ae Martin, Chieago Section 
Robert A. Miller, Pittsburgh Section. 
Charles E. Strecker, Chicago Sectio 





EW MEMBERS 


SOOCROEETE «= - PHP EMER ERR O eee enon eeeeeeeeeeeeS 





At the meeting of the LE.S. Couneil 
on February 12, 1959, the following were 
elected to membership. Names marked * 
are transfers from Associate Member 
Grade. Names marked ** are transfers 
from Student Member Grade. 

ALABAMA SECTION 
Associate Member 


Jackson, D. M Alabama Power Co., Birming 
ham, Ala 


Continued on page 544A) 
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PROTECTED 
LIGHTING! 


PACKING & FOOD 
PLANTS 


MARCH 1959 





54A 








Glass just 
naturally glows 
with light. 

Case in point: 

This new bathroom 
ventilator-lamp 

by Berns Air-King 
with 

Lancaster 
diffuser lenses. 
(Looks smarter, 
sells faster.) 

Heat can’t harm 
Lancaster glass. 
And it never 

tells its age. 
Brighten your 
product’s future 
with Lancaster 
design flexibility 

in glass. 

Write for 
illuminating 
“Application 
Handbook.” 
Lancaster Glass 
Corporation, 
Lancaster |, 
Ohio. 


















Continued from page 52A) 


ARKANSAS CHAPTER 
Associate Member: 


Lane E. J Gregory Salisbury Co Pine 


Bluff, Ark 


Ank-La-Tex CHAPTER 

Members 

Elkins, I, | Southwestern Electric Power 
Co., Marshall, Texas 

Jackson R c Cahn Electrie Co Inc 
Shreveport, La 

Mack D M Southwestern Electric Power 
a Marshall, Texas 

Stone G W Southwestern Electric Power 


Co., Mt. Pleasant, Texas 


BrRitisH COLUMBIA SecTION 
Associate Members 
tamford, K L, Canadian General Electric 
Co Ltd Vancouver, B. ¢ 
Cave, H. I Cave Electric, Vancouver, B. C 
Haselsteiner, Karl, Foundation of Canada En 
gineering Corp., Richmond, B. ¢ 
MeCarrell, F D Canadian General lectric 
Co Ltd Vancouver, B. ¢ 


CAPITAL SECTION 


issociate Members 


Kametra, T. A Williams, Coile & Blanchard 
Washington, D. ¢ 


Lehman. W. ¢ 1601 Argonne Place, Wash 
ngton, !). ¢ 
Troth, R. I U. S. Government G.S.A., P.B.S 


Lighting Brane) Washingtor D. ¢ 


CENTRAL New YORK SECTION 


issociate Member 


Lillie) yt Corning Glass Works, Corning 
N.Y 
(CHICAGO SECTION 
Membe 
Coakley, Rose, Thomas Industries In Louis 


CHINOOK CHAPTER 
{esociate Members 
Reddekopp, W. J Simpsor Allsopp & Asso 
ciliates, Calgary Alta 
Steiner, K. M 2719 Wolfe St.. Calgary Alta 
CLEVELAND SECTION 
Associate Member 
Paddock, R. R Westinghouse Electric Corp 
Cleveland, Ohio 
COASTAL BEND CHAPTER 
fesociate Member 
Webb, D. I Plumbing & Electric Co Ir 
Sinton, Texas 
CORNHUSKER CHAPTER 


issociate Members 


Jacobsen, R. ¢ Henningson, Durham & Rich 
ardson, Omaha, Nebr 
Werp, C. J Leo A. Daly Ce Omaha, Nebr 


EASTERN PENNSYLVANIA SECTION 
issociate Members 
Benatan, Jack, Jewel Electri Products In« 
Harrisburg, Pa 
Boyer, R. F Wheeler-Fullerton Lighting Di 
visior New Cumberland, Pa 


FLORIDA SECTION 

Members 

*Fanus, H. W Norida Power & Light Co 
Daytona Beach, Fl 

*Folsom, A. T., Forida Power & Light Co 
Daytona Beach, Fla 

LaTour John, Jr Economy Electric Co 
Daytona Beach, Fla 

*Saussy, Hugh, Progress Mfg. Co., Orland 


Fla 

*Schad, R. L., 3124 Corrine Drive, Orlando 
Fla 

Stuhl, L. A Lee A. Stuhl & Associates, Or 
lando, Fla 

Tyler. Russell, Tyler Electric Supply Co., Day 


tona Beach, Fla 
Associate Member 


Barnhart, J k Barnhart Bros Daytona 
Beach, Fla 
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FOREIGN NON-SECTION 

Vember 

Hamilton, W R 
S.A., Habana 


isesociate Member 


NOW—FOR BIG OUTDOOR LIGHTING JOBS 


™"  [STEBER\ (2, se 9c Ge 
Units, Accessories, Prices! 


General Electric 
Cuba 





Oficina Tecnica De In 


\.. Caracas, Venezuela 


Jacir, S. E. B 


Electrica ¢ 





SECTION 





GBORGIA 
issociate Member 


Martin, D. ¢ Thompson Wilson Co 


(ia 


The Steber line offers every popular type of unit for spot and 
floodlighting loading docks, railway yards, parking lots, sports 
areas, plazas—anywhere good, economical lighting is required. 

When you specify Steber, dollars go farther and outstanding 
lighting installations are achieved on even limited budgets! 


GOLDEN GATE SECTION 


issociate Members 
Krieger Consul 
Calif 


Ciregory \ ( Charles 


Engineer, San Francisco 
Krieger 
Calif 


of Marin 


Kirchamer, R. R., Charles 
ing Engineer 
Knolle, F. ¢ Day Electric 
San Rafael, Calif 
Smith, D. H Tamalpais 
Anselmo, Calif 
Student Member 
Peterson, F H 


Berkeley, Calif 


San Francisco 


NEW COUNTER-BALANCED 
HEAVY DUTY POLES 
Steber hinged poles are available 
in 16’, 18’, 20’, 24’ and 30’ heights. 
Standard or heavy duty types 

for every application. 

New Steber Counter-Balanced 
Kansas City, M ; pee are designed especially for 

1eavy loads such as fluorescent 

floodlights or mercury vapor 
floodlights with attached bal- 
lasts. The counter-balance makes 
raising and lowering heavy loads 
easier and safer. 

For more information, write 
for catalog. 


University 


HART OF AMERICA See 


Associate Members 
Kilz, Hans, Jr 
Kansas City 
Schecher, B. T 
Kansas City 

Student Members 
Birdsall, R. D., Jr., Finlay 
Kansas City, Mo 
Finlay 
Mo 
Finlay 
Mo 
Finlay 


City of 
Mo 
Kansas 


Mo 


City Pow 
Co 


Eng 
lege 
Carter, J T 
Kansas City 
Dalton P. i 
Kansas (City 
Dillbeck J A 





Engineer 


Engineer 


Engineer 


Kansas City 
Foland, H. E 
Kansas City 
Hook R L 
Kansas City 
Irwig F. H 
Kansas City 
Maxwell, J. J 
Kansas City 
MeMillan, G. J 
Kansas City 
Rawlings, M. R 
Kansas City 
Wood L A 
Kansas City 


Mo 


Finlay Engines 


Mo 
Finlay 
Mo 


Finlay Engineerin 


Mo 
Finlay 
Mo 
Finlay 


Mo 


Engin 


Finlay Engines 


Mo 
Finlay 


Mo 


Engines 


Engines 


Engineer 


101 Lighting 
Combinations 
—from stock 


STEBER FLOODLIGHTS 
for Pole, Wall or Crossarm Mounting 


Steber floodlighting equip- 
ment eliminates wasted time and 
effort — makes selection of light- 
ing units simple and convenient 
by offering a wide range of flood- 
lights for incandescent, fluores- 
cent and mercury vapor lamps. 

In addition to the wide variety 
available, all Steber floodlights 
feature the latest aiming, mount- 
ing and wiring devices for con- 
venient installation and easy 
maintenance. The exclusive 
Steber electro-chemical finish 
“ANODAL” produces a glass- 
hard dirt-repellent, weatherproof 
finish on all aluminum reflectors. 

Write for the Steber Catalog 
today. Examine the complete 
Steber line of floodlights, spot- 
lights and poles. 


MICHIGAN SECTION 


Wember SERIES 4000 
ndy, L. J tenedict & Associates SPORTSLITER 
Mict 
iate Members 
_ 2 Eberle 
Detroit, Mich 
(ireenfield Haskel 
Detroit, Mich 
Hoeffel, T. L 
Mich 
Kolor F 
Mich 
Laur, W 
Mich 


Korme 
born 


1 aeoc 


Sarin 
Colonial |} 
Consumers Powe 
eslie, Rotor 


Graybar 


Mip-Soutn CHAPTE! 


Jr William B 
Memphis 
Westinghouse 


SERIES 2400 
700-1000 WATT MERCURY VAPOR 


Lighting Units KGQGATAA for Every Meed 


STEBER MANUFACTURING CO., DEPT. 66-C. BROADVIEW, ILL. 
Steber Manufacturing Co. of California, 242 S$. Anderson St., Los Angeles 33, Cal. 
Divisions of The Pyle-National Company 
PYLE-STEBER LTD., 33 Ingram Drive, Toronto 9, Canada 
Subsidiary of The Pyle-National Company 


Consulting | 
Kaufman, B. |! 
Memphis, Tenn 
Lusk, } H Westinghouse | 


Memphis, Tenn 


ngineer 








MILWAUKEE SecTiIoN 


iate Members 

Electrical Engineer 
iukee, Wis 
ar The 


Flaig oO. J 
Ine Milw 

Harr 
ver, Wis 

Wallock D W 
Wis 


Miller Ce 


yman, [De 


Ele 


tri-(r 
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Continued from page 55A Poll, A. H., The H. Poll Electric Co., Toledo, 
Ohio 
Motuer Lope CHAPTER Sherwin, R. J., Libbey-Owens-Ford Glass Co 
Toledo, Ohio 
Cohn, M. M., Incandescent Supply Co., Sacra. Student Member 
mento, Calif Gereak, R. E 502 Eagle Point Rd Ross 
Riddle, T. E dr Pacific Gas & Electric Co ford, Ohio 
Sacramento, Calif Onto VALLEY Section 
Zehms, J. Pacific Gas & Electric Co Au 
burn, Calif 


Associate Members 


Member 
Williams, H Ss George F Schatz & Associ 


New ENGLAND Section ates, Cincinnati, Ohio 


Member OW CAPITAL SECTION 
Hufnagle. J. J Jr MeCarron & Sullivan dssociate Members 
Arsociates, Boston, Mass Barker, B. F., Bruce Co., Ft. Smith, Ark 
4asociate Member Bruce, R. H., Bruce Co., Ft. Smith, Ark 
MacPhereon. Bruce A Paynter-Mac Pherson, Kenslow, H. E Anderson-Rooney (Operating 
Watertown, Mass Co., Tulsa, Okla 


) , : 
New JeRseyY SECTION Vanden secre 
Associate Member 


McClain, R. D Platt Electric Supply Co., 


fssociate Members 


Reid. J. W Duro-Test Corp., North Bergen 


43-6OVT N. J Portland, Ore 
160-200 W ‘ Scholl, William, Publie Service Electric & Gas Student Members 
Co., Newark, N. J Boettcher, Gordon, Oregon State College, Cor 
vallis, Ore 
New YORK SECTION Homes, D. F., Oregon State College, Corvallis, 
dssociate Members Ore 
Hausler K J MePhilben Lighting Inc Shirley, ¢ Ww Oregon State College, Cor 
Brooklyn, N. Y vallis, Ore 
Laier, W. F.. MePhilben Lighting, Inc Wilson, J. L., Oregon State College, Corvallis, 
Ore 


Brooklyn, N. ¥ 
Student M , OTTAWA SECTION 
wden emoer 
d riat ab 
Barraza-D Olivares, P. ¥ 60-33 6lset St Associate Member 
Maspeth. L. I.. N. ¥ Watanabe, 8 Dept. of National Defence 
(Army), Ottawa, Ont 
Norte TEXas SecTION 
PALMETTO SECTION 
issociate Members 
issociate Member 


(Crampt« J Te s "owe i igh Co 
pton \ Texas | r & Light Iw Ek 


) i ‘ ‘ 0 olt bi 
Wanchechio Gus I -~ Dunn trie ( ( imbia 
Miley, H. J Dallas Power & Light Co., Dal : 
. 1 PANHANDLE CHAPTER 
as eXas 
Pushin, T. I Guerrero & Ratliff Engineers Associate Member 
Dallas, Texas Walker, 0. W Nunn Electric Supply Corp 
Ratliff, H. V Jr Guerrero & Ratliff Engi Amarillo, Texas 
neers, Dallas, Texas 
Reeves, H. G., Southwestern Bell Telephone PHILADELPHIA SECTION 
Co Dallas, Texas Member 
Burrows, W. F Delaware Power & Light Co 
NORTHWESTERN OHIO SECTION Wilmington, Del 
Associate Members Associate Members 
Pierson, E. M Bostwick-Braun Co., Toledo Attarian, Leon, Jr.. Union Electric Contract 
Ohic ing Co., Philadelphia, Pa 





nb eer EMPLOYMENT OPPORTUNITIES 


jetaiis on the 











series. See r 





‘ MANUFACTURER'S REPRESENTATIVE WANTED IN 
sweet s or write t REPRESENTATIVE CANADA 
jar f Nationally known manufacturer of specifica 

tio quality commercial fluorescent-incandes New York manufacturer desires lighting sales 
ent lighting fixtures and louvered ceiling sys engineer with followings among architects, en 

tema of & types, seeks lighting sales repre gineers and distributors We are manufac 
entative who knows lighting and concentrates turers of a complete line of engineered com 
m engineers, architects and distributors. Com mercial institutional and industrial lighting 
plete new 100-page catalog. Territory southern fixture Have 100-page catalog and price list 
half of Ohiec Forward complete resume state lines now 
The Kayline Company earried, Excellent opportunity for right man 
Mr. D. M. Tobin, Sales Manager Address Box 381, Publications Office, Ilumi 
22nd St., Cleveland 15, Ohio nating Engineering Society, 1860 Broadway 

vone: MAin 1-2805 New York 23, N. ¥ 





REPRESENTATIVES WANTED 
To handle patented illuminated ceilings and LIGHTING DESIGNER AVAILABLE 


ighting systems. Top lighting men with estab 


lished contacts calling on architects, engineers Experienced in design of luminous ceilings 
and distributors, preferably with illuminated incandescent and fluorescent fixtures, and field 
eiling experience Unlimited earnings. Terri oordination Address Box 382, Publications 
tories open New York, New Jersey, Delaware, Office, Illuminating Engineering Society, 1860 
Maryland, Penna. and New England. All re Broadway, New York 23, N. Y 


plies strictly confidential. Our men know of 
this ad Address Box 364; Publications Office, 
Illuminating Engineering Society, 1860 Broad 


way, Ne York 23, N.Y LIGHTING REPRESENTATIVES 
; WANTED 
WANTED: 
LIGHTING REPRESENTATIVES Midwest manufacturer of quality, but com 


petitive, fluorescent commercial and industrial 
lighting equipment has openings in the follow 
ing territories lowa-Nebraska, Kansas, Mis 
Carolinas, and New York State. We 


Quality, old line manufacturer of America’s 
argest line of RLM industries! incandescent, 
flood, and sign lighting has opening for aggres- 


sive, established representatives in the states sour! 

of Arizona, Colorado, Idaho, New Mexico, manufacturer a large stock line and also deal 
Utah, Virginia, and Wyoming. Write, giving in specials. Write, giving qualifications and 
qualifications, to Box 375, Publications Office lines now represented, to Box 383, Publica 
Illuminating Engineering Society, 1860 Broad tions Office, Illuminating Engineering Society, 
way. New York 23. N. ¥ 1860 Broadway, New York 23, N.Y 


ILLUMINATING ENGINEERING 








Connell, J. M., The Pyle-National 
delphia, Pa 
Cottman, W. J., Cottman Electri 


Philadelphia, Pa 

Desmond, J. 8., Jr., Philadelphia Elect-ic Co ~~ - ° 
Philadelphia, Pa 

Emich, R. H The Pyle-National Co Phila 
delphia, Pa 

Ferris, T. P., Philatle!phia 


Electric Co., Phila 
delphia, Pa 
Pierce, A. P., Broadway Maintenance Corp 
Philadelphia, Pa 
Verchio, Lillian E., Philadelphia E!ectric Co 


Philadelphia, Pa 
Young, 0. L., Sylvania Electric Prolucts In 
Philadelphia, Pa 
PITTSBURGH SECTION 


Associate Member 


Shreve W P General Electric Supply 
Pittsburgh, Pa 


. 
Ql ERE‘ CHAPTER | f 
Associate Member 


Poulin, J. E., 216 Des Peupliers Est 
Que 


ROCHESTER SECTION 


Associate Members 

Gunther, W. ¢ Wilmot Castle hes 
N. ¥ 

Overs, R. R., York, N. ¥ 

Richards, J. V., Wilmot Castle Co 

~ = 


Schreiner, E. W Wilmot Castle 
ter, N. Y — 


St. Lovurs SEcTION 


sesndhete Buabeid Minti ceilings inc. 


Downen, J. R Illinois Power Acusti-Luminous 
1 . Ceiling with 
Lueders, ( I 0 le« ce Co 3 oui Corrugated 
ieder nion I tri Soundsheet. 18M 
Mo 
Showroom, 
Chicago. Archi 
tect: Show, 
dssociate Members Metz & Dolio. 
Hogue, Ferdinand, Cite de Grand Mee. Grand 
Mere, Qué 


Str. Maurice VALLEY CHAPTER 


“The miracle of sound and sight", Contrex 
Soundsheet Translucent Acoustical Element, 

Labrosse, G. J Northern Electr 0 Smithcraft Over- . basi hi ' i feat d 
Trois Rivieres, Que oll iiuminetion '* @ ' asic architectura too _— ec vred in 
with Corrugated the lighting and acoustical equipment of 


Soundsheet the nation's leading manufacturers. 
Engineering ‘ 

lab, Tufts U., Soundsheet has unlimited applications, be 
Medford, Mass. cause it is the only medium that successfully 


i w 
ener gg hE combines acoustical and light diffusing 


Service Corp., properties. 
Combridge. 


SAN DIRGO SEcTION 





Attractive in appearance, competitive in cost, 
easy to install, and washable, Soundsheet is 
Sylvan-Aire now available in corrugated or flat sheets, 
Translighted translucent or opaque, in white or color. 
Ceiling with 

Corrugated SOUNDSHEET is featured in the lighting equip 
Soundsheet ment of The Weokefield Co Vermilion, Ohio 
Drafting Room, luminous Ceilings Inc Chicago, Iii Smithcraft 
typical of 
Soundsheet's 
many 
applications 


Lighting Div Chelsea Mass Sylvania Electr 
Products, Wheeling, W. Va Fullerton Manutactur 
ing Co Norwalk, Conn litecratt Manufacturing 
Corp Passaic N. J lumenated Ceiling Div 
Thermotank Inc, Detroit, Mich Wakefield Lighting 


, ltd london, Ontario, Canada; Lighting Products 
Wokefield Ceil- 


ing ‘58 with 
Fiat Soundsheet . 
Office creo Co ltd Montreal Conada louverall Lighting 
The Mills Com Corp Beverly Hills Calif 

pony, Cleveland 

Architect: John 

T. Kelly 

Cleveland Developed for Contrex by Bolt Beranek and Newman In 


§ mai To [) Please send me a re 
4 print of IE's Acoustics 
and Lighting” by George 
ws Clark 
4 Please send me litera 
CHELSEA ture and a sample of 
Mros Soundsheet 
Please have your repre 
sentative call 


Inc Highland Pork, iil lumi-lucent Ceilings Co 


Cleveland Ohio Canadian Westinghouse Supply 


WRITE TODAY for a reprini 
of ILLUMINATING ENGI 
NEERING'S “Acoustics and 


lighting’ by George W NAME 





COMPANY 





te Member Clark, @ factual report on 

mann, E. R aci Erect lighting and sound condi 
San Jose, Calif 

} ; Westinghouse |} 
Calif 


ADDRESS 





tioning equipment 


ciTY STATE 





MARCH 





Continued from page STA 









GRID FIXTURE 


This FREE SMAPEE amt 
BOOKLET 


and SAMPLE 


SHOW 
YOU WHY THE ECONOMICAL WAY TO MOUNT ANY FIXTURE, 
aeltl’ = Box, Cabinet or Curtain Wall! 










NEXT makes a one man job of most 
LUMINAI — = all fixture hanging jobs. 

RES . ' “eh simPce “ No longer is it necessary to remove the ceiling 

SHOULD 4 wy TO USE piece, reach to the superstructure in order to hang 

J surface mounted fixtures. Neither is it necessary to 

on * UNSURPASSED disturb already hung “T” Bar Grids. The #210 

BE OF 7 FOR STRENGTH! sNAPEE Grid Hanger snaps onto “T™ bar, slides 





into desired position and locks securely at right 
spot. Mount the fixture in desired position, fasten 
wing nut, and the job's done 






@ NO TOOLS REQUIRED 
@ NO HOLES TO DRILL 
@ NO BOLTS OR SCREWS 

Write today for FREE SAMPLE 
Patent Pending ase 
DANIEL WOODHEAD COMPANY 


1S WN. Jefferson St., Chicago, Miinois 
















Vm 


SPECULAR ALUMINUM 


REFLECTOR SHEET 


Pat. Applied For 


The Brand New Idea in 
light Reflecting Material! 


e High specular reflectivity at lowest cost. 














Keeps its finish despite corrosive attack. ASSISTANT TO LIGHTING 
e Can be bent, drilled, punched, or crimped SPECIALIST AVAILABLE 
without damage to finish. Can go to work within next 30 days to assist 





anyone concerned with lighting layouts, 


e Ready to form and use, no buffing or 
lighting problems, or learning more about 




















anodizing. illumination. Latest knowledge of lighting 
e Available in any gauge, temper or alloy. techniques and application as well as com 
plete information on lighting calculations, 
bes enasen ae anenas aan euee eee ewewweaae measurements, design, etc. To get the help of 

is | ma .—_—- & 
MAIL - FOR | this valuable assistant, write for your new 
couro W. J. RUSCOE COMPANY Third Edition, LES. Lighting Handbook, 
FREE NOW L.E.S. Publieations Office, 1860 Broad 





LAMINATING DIVISION 


BOOKLET & 
483 Kenmore Blvd., Akron 1, Ohio 


way, New York 23, N. Y. 
SAMPLE TO 












Nome 
Compony 

Street Address a 
City : State___. _ es 
aS 
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(Continued from page 57A) 


SOUTHEAST FLORIDA SECTION 


— at SEEMORE SAYS: LOOK! NEW! 


Summitt, J. W Florida Power 
Miami, Fla 


SOUTHERN CALIFORNIA 


Members \ 
Rowe A. E General Electric ‘ 0 

geles, Calif 

Ryer, L. M Hilburg & Turpin os eles 

Calif - 


issociate Members 


so GYM LIGHTS 


Rattan, W 


Sauer, 7. H., 7357 1 Lee A You relamp ‘em 
Spats, 8. E., Sola Electric Co, Us without ladders 
a Ir Hilburg & Turpir 
Williams, Dino, Thomas Industries 


Angeles, Calif 


Tar HeEL SECTION 
Associate Memt 


Schwarz, J 


N. ¢ 


Members 

Bal James, Ball-Craig 
Willowdale, Ont 

Cahill, A. J., J. A. Wilsor 
play, Ltd., Toronto, Unt 

i esociate Members 

Bull, J University of Toronto, Ts 

Finlayson J D Northumberlan« 
Health Unit, Cobourg, Ont 

McCusker, T. 8 J \ W ilsor 
Display, Ltd., Etibicoke, Ont 
ver Edward, Petersborough Uti 
mission. Petershborough, Ont 

Paxton, J. I J. A. Wilson Lighti: 
play. Ltd Toronto, Ont 


Roughley, J. H., Brockville P Utility From above, just snap-out the 


Commission, Brockville, Ont fl . 
Salter, W. M., William J. McBair so reflector. From below, use a relamp 


Toronto, Ont . ing stick. No sky-high ladders to 
—- 65, a oo mess with! 


ates 


Twin Crry SECTION They're available with hinged wire 
hesociate Members guard and 40° shielding louver 


Pearson M H Merrill) H Pe . 
Minacepelie, Mian —dand with louver or guard only. 


—~. C. L., Gausman & Moore, In t. Pa High quality 60° beam ALZAK 
ie a ‘ reflector for high efficiency, easy 
Minneapolis, Mint maintenance, long life. 
WESTERN MICHIGAN 


e Members 


THERE ARE MANY 
MORE GUTH GYM LIGHTS 
TAKE YOUR PICK: 


Single, double, triple and quad- 
ruple units, for high or low bay 
installations, 100% downlight or 
with 15% uplight, round or 
square, pendant or recessed. 


WESTERN NEW 
ate Members 


Joseph 


R 


WRITE FOR GYM LIGHTING 
DATA SHEETS TODAY! 


Ont 


YANKER CHAPTER 


H., Hampder 
Mass 


0 ad cn q ¢, | nee ~~ EDWIN F. GUTH CO. aay got 





St. Lovis 3, Mo. 


TRUSTED NAME IN LIGHTING SINCE 1902 p= * 2 C2 


MARCH 1959 
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Abolite Lighting Division, 
Jones Metal Products Co. 16A 


Advance Transformer 
Co. Inside Front Cover 


All-Brite Fluorescent Fixtures 


Inc. 13A 
. American Louver Co. 14A 
Bryant Electric Co. 24A-25A 


Certified Ballast Manufacturers 
Inside Back Cover 


Champion Lamp Works 52A 
Cirvac Plastics 45A 
Contrex Co. 57A 
Corning Glass Works 51A 
Crouse-Hinds Co. 48A 
Day-Brite Lighting Inc. 36A-37A 
Eastern Fixture Co. 30A 


Garden City Plating & Mfg. Co. 60A 
General Electric Co., Lamp 27A-28A 


ONLY TWO PIECES TO INSTALL Gibeon Manufacturing Co. 18A-19A 


Edwin F. Guth Co. Back Cover, 59A 


...0nd bothh~ghtwWoh == 294 











Jefferson Electric Co. 22A 
KSH Plastics Ine. 34A 
WITH GARCY “ULTRA-LUX" | N YC) | 544A 
Curved diffuser in 12” or 24” widths \A4 Lancaster Ginss Corp. - 
Lighting Dynamics 1A 
OR 60TH ANNIVERSARY ‘ ) | Litecontre! Corp. 6A 
Rectangular diff i - ” wi 
gular diffuser in 12° or 24" widths = McPhilben Lighting Co. 56A 
It's a snap to install these Garcy fixtures. Only two basic ennsate Chemist So. on 
parts to install, that’s all. No on-the-job assembly work. Paramount Industries, Ine. -_ 
End plates, diffuser panels and hinge fittings are all pre- Perfeclite Co. 434 
assembled for you before shipment Pyle-National Co. 411A 
And Garcy fixtures are easy to handle. Even a lightweight Quadrangle Electric Co. 2A 
like the gal above could handle these compact fixtures ail Rambusch Decorating Co. 47A 
day without tiring. Rotuba Extruders Ine. 419A 
Find out for yourself how much on-the-job time you can W. J. Ruscoe Co. 58A 
save with Garcy fixtures. 
- Smitheraft Lighting Div. 5A 
@anmoy 
Sola Electric Co. 32A-33A 
Send for Bulletins ; = 
Steber Manufacturing Co, 55A 
581-L and 582-L. 
== Sunbeam Lighting Co. 39A 
Sylvania Electric Products 
Ine. LLA, 50A 
cya cen 4 LIGHTING Vickers Ine., 
Electric Products Division 4A 
division of Garden City Plating & Mfg. Co Wide-Lite Corp. Z1A 
2475 Elston Ave., Chicago 47, Illinois 
Daniel Woodhead Co. 58A 


CHICAGO * NEW YORK + LOS ANGELES + TORONTO 
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ASSURES YOU BETTER BALLAST VALUE 


ETL checks 12 to 14 specified ballast characteristics 
on all Certified types in production 


by each manufacturer, verifies compliance 


by test... and does it every month! 


Be ee i 
— yf 
ee 22. ‘3 


. . . — 
-0 a 
7 c os we 
2) 
@h 
owe 


* 
8 


“= 


oe 
od 


TE hehe 


~ s\) 


woe is important: Because if any ballast fails to 
measure up, the right to carry the emblem 
“Certified CBM by ETL” is withdrawn. 


What characteristics are checked? The operating 
qualities which the American Standards Association 
has determined will give dependable, rated perform- 
ance from the lamps with which the ballasts are 
designed to be used. These constitute the CBM 


Specification and assure: 


High power factor + High light output « Positive 
Starting «+ Rated lamp life - Limit on heat rise 
« Control for steady light + Quiet operation 


From these qualities come practical benefits: Up to 
2,500 hours more lamp life than with ordinary bal- 


lasts; as much as 40% more light output; and savings 


a AWB = 


on installation. ..with less wire, fewer circuits 
needed for fixtures CBM equipped... fewer fixtures 
for the same level of light. 

For the latest facts on why it pays to specify 
fixtures equipped with Certified CBM Ballasts, ask 
us to send you CBM NEWS. 


CERTIFIED 
BALLAST 
MANUFACTURERS 


2112 KEITH BUILDING 
CLEVELAND 15, OHIO 


CBM 
CERTIFIED 


Participation in CBM is open to any manufacturer who wishes to qualify 





Designed to direct traffic, protect your 

workers, identify various plant or storage areas 

... and create new standards of seeing- 

G UTH KO ” efficiency for greater productivity. 
LORKODED They ‘wash away" ceiling shadows, yet 

assure high footcandles with comfortable 

shielding for the working level: 10% uplight 


ind ustrial fixtures with 13° cut-off or 25% uplight with 27° cut- 


P off... for 430, 800 or 1500 M. A. operation. 
with Easy installation and maintenance. Three 
reflector finishes—Permalux White, 

Porcelain or Alzak Aluminum. 


built-in TE FOR FRE LOR ED BULLETIN 








at exits, fire pro- 
tection systems, 
keep-out areas, etc. 


at stairs, curbs, 
ref-teleM-Jalel Melale| 
other hazard areas. 


LIGHTING in isles. 
safe storage, 


THE EDWIN F. GUTH CO first-aid, etc 
2615 Washington Bivd., St. Lovis 3, Mo 
TRUSTEO ! , 








